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States
Abstract
Background & Significance: For decades, to counter nursing shortages, hospitals in developed countries
have hired nurses from abroad. Although the certification and licensure process of foreign educated
nurses aims to assure competency in educational training and language skills, systematic research
evaluating the relationship between healthcare quality and hospital employment of foreign educated
nurses has been lacking. Considering an increase in attention to the patient care experience and an
increase in qualified applicants to nursing schools in England and the U.S., it is a prime time to examine
the relationship between foreign educated nurses and patient experiences of care.
Methods: The approach used here is an independent replications analysis using similar cross-sectional
secondary data in two countries. Data were gleaned from three 2009-2010 English sources and three
2006-2008 U.S. sources and included nurse survey data, hospital organizational data, and patient care
experience data. The main outcomes of interest were measures of patient care experience from patient
surveys. The analytic sample consisted of 31 hospitals in England and 407 hospitals in four states in the
U.S. and nurses and patients at the participating hospitals. Nurses provided information about country of
education and the organizational context that was aggregated to the hospital level. The sample was
descriptively analyzed using chi-square tests and analysis of variance. Regression models estimated the
effect of a higher proportion of foreign educated nurses on patient care experience in hospitals in
England and the U.S., before and after taking hospital and modifiable organizational characteristics into
account.
Results: Hospitals in England and the U.S. employing higher proportions of foreign educated nurses had
lower global ratings of patient care experience and lower ratings of experience related to nursing care.
Controlling for nurse and structural and organizational hospital characteristics slightly attenuated the
strength and significance of the relationship between a higher proportion of foreign educated nurses and
poorer patient experiences of care in England; it had no effect on this relationship in the U.S.
Conclusion: These findings reveal that in both England and the U.S., patients cared for in hospitals with a
substantial proportion of nurses educated abroad rate the quality of their care lower than do patients in
hospitals with fewer foreign educated nurses.
Implications: National and institutional Investment in a sufficient domestic workforce could contribute to
better patient care experiences for patients.
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ABSTRACT

FOREIGN EDUCATED NURSES AND PATIENT CARE EXPERIENCE
IN ENGLAND AND THE UNITED STATES
Hayley Drew Germack
Linda H. Aiken
Background & Significance: For decades, to counter nursing shortages, hospitals in developed
countries have hired nurses from abroad. Although the certification and licensure process of
foreign educated nurses aims to assure competency in educational training and language skills,
systematic research evaluating the relationship between healthcare quality and hospital
employment of foreign educated nurses has been lacking. Considering an increase in attention
to the patient care experience and an increase in qualified applicants to nursing schools in
England and the U.S., it is a prime time to examine the relationship between foreign educated
nurses and patient experiences of care.
Methods: The approach used here is an independent replications analysis using similar crosssectional secondary data in two countries. Data were gleaned from three 2009-2010 English
sources and three 2006-2008 U.S. sources and included nurse survey data, hospital
organizational data, and patient care experience data. The main outcomes of interest were
measures of patient care experience from patient surveys. The analytic sample consisted of 31
hospitals in England and 407 hospitals in four states in the U.S. and nurses and patients at the
participating hospitals. Nurses provided information about country of education and the
organizational context that was aggregated to the hospital level. The sample was descriptively
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analyzed using chi-square tests and analysis of variance. Regression models estimated the effect
of a higher proportion of foreign educated nurses on patient care experience in hospitals in
England and the U.S., before and after taking hospital and modifiable organizational
characteristics into account.
Results: Hospitals in England and the U.S. employing higher proportions of foreign educated
nurses had lower global ratings of patient care experience and lower ratings of experience
related to nursing care. Controlling for nurse and structural and organizational hospital
characteristics slightly attenuated the strength and significance of the relationship between a
higher proportion of foreign educated nurses and poorer patient experiences of care in England;
it had no effect on this relationship in the U.S.
Conclusion: These findings reveal that in both England and the U.S., patients cared for in
hospitals with a substantial proportion of nurses educated abroad rate the quality of their care
lower than do patients in hospitals with fewer foreign educated nurses.
Implications: National and institutional Investment in a sufficient domestic workforce could
contribute to better patient care experiences for patients.
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PREFACE

Nurse migration illuminates how rapid changes associated with globalization not only offer
welcome signs of progress but give rise to dilemmas that can undermine health care. While some
advocates of globalization promise that mass migration will lead to economic progress, others
worry that these changes threaten a sustainable development of health care systems.
Nurse migration is a multifaceted and intricate social phenomenon. It represents part of the
solution for some countries, health systems, or individuals, part of the problem for others.
Determining whether nurse migration is more promise than problem is particularly important,
not least because the impact of the globalization of the nurse workforce falls largely on the ill
and vulnerable human beings whom nurses serve.
Mireille Kingma, Nurses on the Move: Migration and the Global Health Care Economy, 2006
I am by no means a migrant nurse. In fact, some would argue whether I am a nurse
given I have never worked the 12-hour shifts characteristic of many salaried nurses, nor have I
carried the incredible responsibility of patients’ lives. But I would argue that I am a nurse and I
am an informed citizen of the world. In fact, I lived my own experience as a foreign educated
nurse as a student nurse. I completed my adult medical/surgical and gerontological clinical
rotations abroad in England. I spent 4 months immersed in a different educational and clinical
environment, working 40-hour weeks as English nurse students do. And I faced my own cultural
and language barriers. I can say I will never again offer to take a sixty-year old hip arthroplasty
patient to the gift shop when he asks to “spend a penny” (in British English, this means to
urinate). But with all jest aside, I also worked with a handful of foreign educated nurses—from
Poland, Portugal, the Philippines, among other countries—and I had one of the most
enlightening experiences I have had up to now. I learned to abandon the technical side of
nursing instilled in me in American nursing school and I grew to care for patients themselves. I
faced challenging ethical scenarios and I worked through them with my nurse colleagues at the
John Radcliffe Hospital. This experience was critical in shaping me as the nurse and researcher I
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am today and certainly drove me to examine the relationship between foreign educated nurses
and patient care experience.

1
Chapter 1: Introduction
The Problem
Faced with shortages of nurses, hospitals in developed countries have responded with
an arsenal of tactics to adequately staff the bedside. These strategies—reduction in the number
of full-time-equivalent nurses (McArthur & Moore, 1997), reduction in the skill level of the
workforce by replacing professional nurses with unlicensed assistive personnel (McCloskey et
al., 1994), the use of supplemental or agency employed nurses (Aiken, Xue, Clarke, & Sloane,
2007), and the recruitment of foreign educated nurses (FENs) (Aiken, 2007)—directly affect the
composition of the nurse workforce. Little to no systematic research evaluating the effects of
these approaches on patient outcomes exists.
Over the past 50 years, hospitals in England and the United States have been world
leaders in employing FENs (Aiken et al., 2004). Using FENs is an especially appealing “stop-gap”
solution to hospitals’ and healthcare systems’ shortages because these nurses are already
trained, so they are available in weeks rather than the years it takes for training domestic nurses
(Aiken, Buchan, Sochalski, Nichols, & Powell, 2004). Most FENs are educated in countries with
developing economies and markedly different healthcare systems and cultures than these
English-speaking destination countries (Kingma, 2006). Less than a third of FENs pass the U.S.
nurse licensure exam on their first attempt (National Council of State Boards of Nursing, 2014).
Although the certification and licensure process of FENs aims to assure their clinical and
linguistic competence (Brush & Sochalski, 2007)—aside from one peer-reviewed study
documenting higher mortality in hospitals employing higher proportions of FENs (Neff, Cimiotti,
Sloane, & Aiken, 2013)—systematic research evaluating the relationship between healthcare
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quality and employment of FENs in hospitals has been lacking (Blythe & Baumann, 2009; Xu,
Zaikina-Montgomery, & Shen, 2010).
Significance
Two conditions in the healthcare economies of England and the U.S.—increased
attention to the patient care experience as evidenced by national strategies to reward hospitals
with better patient reported outcomes (Department of Health, 2014; Institute of Medicine,
2001) and an increased number of applicants to nursing schools (American Association of
Colleges of Nursing, 2012; Buchan, Seccombe, & O'May, 2013; Rosseter, 2014)—create an
opportune time to examine the relationship between FENs and patient experience of care.
England and the U.S. serve as a noteworthy comparison for similar approaches to addressing
workforce issues. England’s health system is centralized—decisions are made at a national level
and implemented top down. On the other hand, the U.S.’s health system is mostly private and
decisions are made at a hospital or health system level. These countries have intact, developed
economies, yet neither has adequately developed and sustained a domestic workforce and
instead, both have turned to hiring foreign educated nurses.
The reliance on FENs in English and U.S. hospitals can be traced to essentially one
impetus—a shortage of domestically educated nurses to fulfill the demands on the healthcare
system (Brush, 1993; Brush & Berger, 2002; Brush, Sochalski, & Berger, 2004; Polsky, Ross,
Brush, & Sochalski, 2007; Rafferty et al., 2007; Rafferty & Solano, 2006; Solano & Rafferty,
2007). While a detailed review of explanations for the current nursing shortages is beyond the
scope of this introduction, several issues are important to review.
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First, countries with well developed economies—like England and the U.S.—have not
done all they can to create a sustainable professional nurse workforce that meets their needs.
Though England and the U.S. have differently organized and financed health-care systems, they
have similar nurse workforce forecasts with policy implications for domestic and foreign
educated nurses alike. In both countries, there is in increased interest in nursing as a career
(Buchan, 2014; Rosseter, 2014). Nevertheless, in England, there is growing concern about the
possibility of an inadequate domestic supply of nurses to safely staff hospitals because positions
in nursing schools are limited by payment policies (Buchan et al., 2013). In the U.S., the supply
forecast is more favorable, albeit mal-distributed (Health Resources and Services
Administration, 2013; Salsberg, 2015).
Second, the work environment of nurses in developed countries, particularly in
hospitals, is deficient in impressively modifiable ways (Page & Institute of Medicine, 2004).
Features of the work environment and characteristics of the nurse workforce influence nurse
retention, burnout among nurses, and patient outcomes (Sermeus et al., 2011). Registered
nurses—said to be in short supply—are spending a lot of time on non-nursing tasks stemming
from poor work design and underinvestment in information technologies (Aiken et al., 2001;
Bruyneel et al., 2013).
Despite these deficiencies in the work environment, FENs are still drawn to these host
countries. Some countries, in spite of their own domestic health care needs, cannot create
enough jobs for the health professionals they train, motivating migration (Kingma, 2006). The
Philippines, for example, actually has an explicit nurse export policy, driving over-production of
nurses (Brush & Sochalski, 2007). In addition, poor wages, economic instability, poorly funded
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healthcare systems, and safety concerns “push” nurses to leave developing countries; and
higher wages, better living and working conditions, opportunities for advancing their education,
and remittance income “pull” these nurses to more developed countries (Aiken et al., 2004). In
the U.S., FENs are an especially attractive contribution to the nurse workforce because they are
more likely to have a baccalaureate degree or higher in nursing and thus increase the number of
nurses with a BSN or higher education level—a goal put forth by the Institute of Medicine
Committee on the Future of Nursing (2010) and which has been associated with lower rates of
inpatient mortality internationally (Aiken, Sloane, Bruyneel, Van den Heede, Griffiths, Busse,
Diomidous, Kinnunen, Kozka, et al., 2014; Kutney-Lee, Sloane, & Aiken, 2013). But this increase
in FENs may not be without consequence.
For one, there is the ethical dilemma of recruiting foreign nurses from the “developing
world” (Xu & Zhang, 2005). These countries have worse labor forecasts than the U.S. (Kingma,
2006). On top of that, FENs’ challenges with language and experiences of racism are well
documented in systematic reviews (Alexis, 2013, 2015; Xu, Gutierrez, & Kim, 2008). Additionally,
there is a concern related to whether foreign nurses can provide high-quality services to U.S.
patients (American Nurses Association, 2013 ; Brush et al., 2004; Buchan, Parkin, & Sochalski,
2003; Glasper, 2013; National Council of State Boards of Nursing, 2015). Recent empirical
evidence demonstrated that hospital employment of FENs in U.S. hospitals is associated with
adverse patient outcomes under circumstances of average and worse than average staffing
(Neff, 2013). Furthermore, in the U.S., pass rates on the national licensure examination of
nurses educated abroad are significantly lower than those of U.S.-educated nurses (National
Council of State Boards of Nursing, 2014). These challenges pose real and potential risks to
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patient safety and quality of care, calling into question if patients have different care
experiences with FENs (Davis & Nichols, 2002; Neff, Cimiotti, Sloane, & Aiken, 2013; Xu et al.,
2008).
This study is the first to consider if patient care experience is influenced by hospital
employment of FENs. A legitimate and vital component of hospital quality of care, patient care
experience is particularly pertinent to this study as most hospitalized patients are older and they
might find it challenging to understand the accents of some FENs (Carter, Staples, Shen, & Xu,
2013). Care experience is important to hospital’s bottom lines as measures of patient care
experience constitute a significant proportion of publically reported benchmark comparisons in
England and contribute to a portion of value based purchasing in the U.S. (Cliff, 2012; DeCourcy,
West, & Barron, 2012). Most importantly, the patient care experience is invariably influenced by
nurses (Kutney-Lee et al., 2009).
Study Overview and Specific Aim
This study contributes to a body of research at the University of Pennsylvania’s Center
for Health Outcomes and Policy Research (CHOPR) that considers the mechanisms by which
organizational features of hospitals affect patient and nurse outcomes. It was guided by the
Quality Health Outcomes Model (QHOM), developed by Mitchell, Ferketich, and Jennings that
posits that hospital system factors (structural and organizational) and client factors mediate the
effects of nursing care on outcomes (1998). In line with this work, nurses are considered key
informants of the organization and thus, organizational features of hospitals are measured by
surveying staff nurses. The organization of hospital nursing—specifically, the proportion of
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foreign educated nurses employed by a hospital—was considered a key system characteristic
that mediates the relationship between nursing interventions and patient experience of care.
The purpose of this cross-sectional study was determine the relationship between the
proportion of FENs employed by hospitals and patient care experience in England and the U.S.
This study used data from two comparable international studies of the hospital nurse
workforce—the RN4CAST-EU study in England and the University of Pennsylvania Multi-State
Nursing Care and Patient Safety Study of U.S. hospitals (herein referred to as the Multi-State
Study)–and two national surveys of patients—England’s National Health Service (NHS) Adult
Inpatient Survey and the U.S.’s Hospital Consumer Assessment of Healthcare Providers and
Systems (HCAHPS) Survey, to evaluate the relationship between quality of care as measured by
patient care experience and the employment of FENs. While one major data source—surveys of
hospital nurses—is comparable across the two countries and both countries have national
surveys of patient experiences, the patient surveys do not use the same items although the
content is similar. Thus, the approach used here is of independent replications of similar
analyses in the two countries but with slightly different measures of patient experiences.
In order to determine the relationship between foreign educated nurses and patient
care experience, the study had one specific aim:
Specific Aim: To determine the relationship between hospital employment of a high
proportion of foreign educated nurses and patient care experience in two differently
organized and financed national health care systems.
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Contributions to Existing Knowledge & Impact of Findings
This study contributes to the CHOPR program of research demonstrating the
relationship between nurses and patient outcomes. This research has shown that having enough
nurses impacts patient outcomes including patients’ experience with care (Kutney-Lee et al.,
2009), mortality (Aiken, Sloane, Bruyneel, Van den Heede, Griffiths, Busse, Diomidous,
Kinnunen, Kózka, et al., 2014; Aiken, Clarke, Sloane, Sochalski, & Silber, 2002a), readmissions
(McHugh & Ma, 2013), and failure to rescue (Carthon, Kutney-Lee, Jarrin, Sloane, & Aiken, 2012;
Needleman, Buerhaus, Mattke, Stewart, & Zelevinsky, 2002). This research has broadened to
investigate the strategies hospitals use when there are not enough nurses employed by the
hospital—namely supplemental registered nurses (SRNs) and FENs. Aiken and colleagues (Aiken,
Shang, Xue, & Sloane, 2013; Aiken et al., 2007) found that the relationship between SRNs
(agency employed) and poor patient outcomes including patient mortality and failure to rescue
was explained by poor work environments in which nurses worked. And in a more recent study,
University of Pennsylvania researchers (Lasater, Sloane, & Aiken, 2015) found that hospital
employment of SRNs does not detract from patients’ overall care experience or experience with
nurses specifically. But SRNs differ from FENs in one substantial way—their country of
education.
When Neff and colleagues (2013) examined the relationship between the staffing
alternative under investigation in this study—foreign educated nurses—and mortality, however,
they found that only in hospitals with the best staffing, the relationship between higher riskadjusted mortality in hospitals that employ higher proportions of non-U.S. educated nurses was
made insignificant (Neff et al., 2013). In hospitals with average or worse staffing, there was a
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statistically significant relationship between higher proportions of foreign educated nurses and
increased patient mortality. It seems that modifying the composition of the nurse workforce
with FENs may have direct effects on quality. This study extends this knowledge by examining
FENs and an outcome with emerging significance—patient care experience.
This study incorporated a broad perspective by examining hospital employment of
foreign educated nurses while simultaneously assessing multiple aspects of the organization of
hospital nursing on patient care experience. Consistent with the QHOM model, first differences
in nurse characteristics, then differences in patient and system characteristics were investigated
individually then simultaneously to examine their impact on the relationship between hospital
employment of FENs and patient care experience. The breadth and depth of this study is
consistent with our conceptual understanding of how hospital care is provided in a complex
hospital system, mediated by various patient and system characteristics.
The findings of this study could offer insights into how employment of foreign educated
nurses might affect patient outcomes. The study has the potential to inform workforce planners
at the institutional and national level regarding not only recruitment of FENs, but also
investment in training a domestic workforce and retaining that workforce once trained.
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Chapter 2: Background & Significance
“Nursing is integral to the definition of global health. Nurses can play a more important role than just
providing the care. They can help shape policy about how care should be given and [develop] best-case
scenarios for improvement in life and building the health capacity of a country.”
- Thomas C. Quinn, MD, MSc, director, Johns Hopkins Center for Global Health

The purpose of this study was to examine the relationship between a strategy that
hospitals use during shortages of domestically educated hospital nurses—employment of
foreign educated nurses—and patient experience of care. The following chapter describes the
motivations underlying this study, beginning with a context for the current role of FENs in
England and the U.S. It then introduces the conceptual framework—the Quality Health
Outcomes Model—that guided this study and explores its applications to this study. A
description of how the study relates to the concepts in the conceptual framework is presented
including a comprehensive review of the literature on the outcome of interest—patient
experience with care.
Background: FENS in England and the United States
This background summarizes the literature on what is known about FENs in England and
the U.S. It explores factors motivating employment of FENs in these two countries, reviews a
short history of nurse recruitment, pulls together what is known about FENs’ transition to
practice, and outlines the contributions this study makes to the literature on FENs.
Domestic shortages trigger recruitment of FENs. Globally, nurses are the frontline
providers of hospital-based care. Shortages of nurses working in hospitals are a significant
challenge to providing safe and quality health care (Aiken, 2013; Buchan, 2013). Insufficient
numbers of hospital nurses—or unsafe nurse staffing levels—have been associated with adverse
inpatient outcomes including mortality (Aiken, Sloane, Bruyneel, Van den Heede, Griffiths,
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Busse, Diomidous, Kinnunen, Kozka, et al., 2014; Kane, Shamliyan, Mueller, Duval, & Wilt,
2007a; Kelly, Kutney-Lee, McHugh, Sloane, & Aiken, 2014; Shekelle et al., 2013), failure-torescue (Aiken et al., 2011; Aiken, Clarke, Sloane, Sochalski, & Silber, 2002b), readmissions (Diya,
Van den Heede, Sermeus, & Lesaffre, 2012; McHugh, Berez, & Small, 2013), adverse patient
events (Kane, Shamliyan, Mueller, Duval, & Wilt, 2007b), and lower patient satisfaction with
their care (Kutney-Lee et al., 2009). Hospitals in some countries—England and the U.S., in
particular—have turned to foreign educated nurses (FENs) to supplement their workforce
(Aiken, 2012; Brush, 2008; Brush, Sochalski, & Berger, 2004; Buchan, Parkin, & Sochalski, 2003).
The effects of these substitutions on quality of care, however, are under-explored.
The use of FENs to bolster short-term nurse staffing levels is attractive to employers
because it offers a relatively quick fix—it provides expedient increases in staff without waiting
the three to four years for home grown students to enter the workforce (Buchan, 2003).
Additionally, nurses educated abroad offer attributes attractive to hospitals. For one, they are
more likely than their domestic counterparts to hold a bachelor’s degree or higher—a workforce
goal outlined in the IOM Committee on the Future of Nursing (Institute of Medicine, 2010)—
which has been associated with decreased mortality (Aiken, Sloane, Bruyneel, Van den Heede,
Griffiths, Busse, Diomidous, Kinnunen, Kozka, et al., 2014). Further, FENs may contribute to the
racial and ethnic diversity of the workforce–another IOM recommendation to meet the current
and future health needs of the public and provide more culturally relevant care (Institute of
Medicine, 2010). But several concerns regarding recruitment of FENs have been raised.
One concern relates to the “brain drain” of qualified health care providers from
developing nations. The World Health Organization’s Global Code of Practice on the
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International Recruitment of Health Personnel was established to address the concerns related
to ethical recruitment of health personnel (World Health Organization, 2010). The Code
established and promotes voluntary principles and practices for ethical recruitment—
discouraging active recruitment of health personnel from developing countries facing critical
shortages of health personnel. It also emphasizes the importance of equal treatment for all
foreign health workers.
In spite of the Code’s emphasis on equal treatment, another concern relates to
discrimination against foreign educated nurses. Research has exposed issues of employmentbased discrimination through pay, grading, working conditions, and opportunities for
advancement (Center for Health Workforce Studies, 2008; International Organization for
Migration, 2010). Regarding pay and grading, in England, responses to Royal College of Nursing
Surveys revealed that foreign educated nurses were more likely to be employed on lower grade
pay bands than their domestically educated counterparts (Ball & Pike, 2006). Qualitative work
has exposed other issues. Significant numbers of FENs describe dissatisfaction with their
employers not valuing their skills and expertise (Withers & Snowball, 2003). Moreover, in one
recent study using data from twelve countries including England, Bruyneel and colleagues (2013)
found a pronounced overall effect of being a foreign educated nurse and performing less-skilled,
non-nursing tasks. It is not known whether FENs elect to perform tasks below their skill level
because of custom or norms in their countries of origin or whether they are assigned lower level
tasks by their supervisors.
Several large inquiries have documented substantial challenges FENs face working
abroad stemming from differences in language and nursing practice (Davis, 2002; Withers, 2003;
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Buchan, 2003) leading to concern over patient safety and quality of care (Adeniran et al., 2008;
Aiken et al., 2004; Brush et al., 2004; Xu & Zhang, 2005). Also, a recent study documented that
in U.S. hospitals with average or worse nurse staffing ratios, a high reliance on FENs, specifically
over 25% FENs on staff, is associated with higher rates of mortality and failure to rescue (Neff, et
al., 2013).
A prevalent view is that “developed countries’ growing dependence on foreign-trained
nurses is largely a symptom of failed policies and underinvestment in nursing” at a national level
(Aiken, Buchan, Sochalski, Nichols, & Powell, 2004, p. 76). Sustained underinvestment in nursing
education and work environments in developed countries has contributed to a perceived nurse
shortage (Aiken et al., 2004). In England, when hospitals cannot hire enough nurses they look
abroad. The consequences on the recruiting countries of using FENs as “stop gaps” to domestic
insufficiencies are largely under-explored. In light of recent attention to patient safety and
quality of care problems and increased applicants to nursing schools (Aiken et al., 2004), it is
time to examine the relationship, if any, between FENs and patient care experience. Despite
having differently organized and financed healthcare systems—England being publicly financed
and delivered in publicly owned National Health System (NHS) hospitals and the U.S., a mostly
private and decentralized system (Mossialos, Wenzl, Osborn, & Anderson, 2015)—hospitals
have historically responded in a similar way in using FENs.
FENs in the workforce. The history of nurse migration to England and the U.S. can be
traced to their colonial pasts. India (a part of the British empire from 1858-1947) and the
Philippines (an American colony or commonwealth from 1898 to 1946, except for four years
during World War II) have been attractive source countries for recruiting nurses considering
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their English-language skills and their education in public and professional schools modeled on
British and American equivalents (Berger, 2003). In 1940, the Colonial Nursing Service (CNS) was
established to staff the British Empire with nurses (Solano & Rafferty, 2007). The CNS laid the
foundation for international nurse recruitment to and from Britain. Similarly, in the U.S., the
Exchange Visitor Program was established in 1948 to offer educational and practical experiences
to foreign trained nurses to bring back to their home countries and to promote “international
understanding, good will and the enrichment of world health service” (Brush, 1993, p. 172).
Since 1984, the FEN population has undergone periods of substantial growth and decline
matching fluctuations in the nurse shortages cycle (May, Bazzoli, & Gerland, 2006). Patterns of
overseas nurse migration to England and the U.S. have fluctuated with cyclical nursing
shortages. After World War II, threatened with serious staff nursing shortages in hospitals in
England, the government relaxed restrictions on standards for nurse registration, allowing the
entrance of a significant number of international nurses (Solano & Rafferty, 2007). And since the
1980s, U.S. policy makers have used immigration policy to influence the supply of nurses by
facilitating or restricting the entry of FENs into the U.S. workforce (Masselink & Jones, 2014).
Temporary visa categories were created in the 1980s and 1990s (Masselink & Jones, 2014). One
visa category specifically for nurses was the H-1C, created under the Health Professions
Shortage Area Nursing Release Act (Masselink & Jones, 2014). These temporary visas
transitioned to permanent “Employment Based” immigration visas in the 2000s (Masselink &
Jones, 2014). They continue to be the most important route to FEN employment in the U.S.
The late 20th and early 21st century witnessed the largest increase in foreign educated
nurses as a proportion of the workforce in both England and the U.S. (Brush & Berger, 2002;
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Solano & Rafferty, 2007). This came after a time of dramatic health care restructuring initiatives
in England and the U.S. (Sochalski, Aiken, & Fagin, 1997). During this time, personnel numbers
were reduced, registered nurses were laid off, and many nurses voluntarily resigned due to
substantial dissatisfaction (Sochalski et al., 1997). Nurses were burnt out from heavy
workloads—too many patients with intense needs—preventing them from offering quality care
(Sochalski et al., 1997). They were also frustrated with inadequate resources, insufficient time
for patients, weak staff support, and a lack of voice in the decision making process (Sochalski et
al., 1997).
In the late 1990s, the British Government began a policy of NHS workforce expansion
(Department of Health, 2000) across all health professions which instigated a period of active
international recruitment (Buchan, 2004; Young, 2011). This reached a pinnacle, when between
2001 and 2002, the proportion of FENs entering the workforce increased at a greater rate than
the proportion of English-educated nurses (Buchan et al., 2003). In the U.S., between 1998 and
2004, foreign educated nurses entered the workforce at a faster rate than U.S. educated nurses
(Aiken, 2004).
In 2014, nearly one-tenth of nurses and midwives registered in England were from
overseas (Keogh, 2014). In 2008, an estimated 5.4% of U.S. RNs were FENs (Health Resources
and Services Administration, 2010).1 In 2014, the English National Institute for Health and Care
Excellence2 (NICE) published recommendations about nursing workforce levels in adult inpatient

1

Over the past 7 years, however, there has been a sharp drop in foreign-educated nurses taking the U.S.
National Council Licensure Examination (NCLEX)—a reflection of the increased production of U.S.
educated nurses (Salsberg, 2015).
2
The National Institute for Health and Care Excellence (NICE) develops quality standards covering most
common health conditions (National Institute for Health and Care Excellence, 2014b). It was originally
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wards in acute hospitals (National Institute for Health and Care Excellence, 2014a). These
recommendations were in response to two national high profile reports in England investigating
poor outcomes for hospitalized patients that concluded that inadequate nurse staffing
contributed to preventable deaths (Francis, 2013; Keogh, 2013). Trusts3 responded by filling the
posts with nurses from abroad (Ford, 2014; Lintern, 2014; Merrifield, 2015; Stephenson, 2015).
Between 2012 and 2014, trusts spent £2.5 million on recruitment drives for FENs (Keogh, 2014).
Currently in the U.S., there is a high level of interest in nursing and nursing schools have
substantially increased graduations. In the UK, there aren’t enough commissioned placements
for nursing education [CITE]. Both countries have more qualified applicants to nursing schools
than can be admitted with existing capacity. It is an opportune time for policy makers to
considering preventing future shortages by training more nurses domestically.
Transition to practice. There is no universal agreement on how nursing accreditations4
transfer between countries. This is largely decided on a country level. The Nursing and
Midwifery Council (NMC) regulates nurses and midwives in the United Kingdom (England,
Wales, Scotland, and Northern Ireland) and the Commission on Graduates of Foreign Nursing
Schools (CGFNS) evaluates foreign nurse credentials in the U.S.
To practice as a nurse in England, a nurse must join the NMC register through a process
called registration. Once registered with the NMC, nurses can work in the NHS or private health.

developed as a special authority to the NHS to reduce variation in the availability and quality of NHS
treatments and care.
3
NHS hospitals in England are managed by trusts (National Health Service, 2012). Trusts monitor hospital
quality and costs.
4
In this paper, accreditation is considered the steps necessary to be recognized as a nurse. This includes
applying for a license.
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There are three different routes to registration: one for nurses trained in the UK; another for
those in the European Union (EU) or EEA (European Economic Area); and a third for nurses
trained outside of the EU/EEA (Nursing & Midwifery Council, 2014). For nurses from the EEA/EU,
under EU law, the NMC cannot require evidence of ability to communicate in English, but nurses
are urged to make use of the Europass Language Passport, a self-assessment tool to assess
proficiency in understanding, speaking, and writing (Nursing & Midwifery Council, 2011). For
nurses educated outside of the EU/EEA, there are five principle requirements addressing
language, practice, registration, education, and competence testing (Nursing & Midwifery
Council, 2014). Nurses are required to communicate clearly and effectively in English. They are
evaluated with the International English Language Testing System (IELTS) and must achieve a
minimum score of seven. Also, applicants to the NMC register must have practiced as a RN for at
least 12 months (full or part time) after qualifying. Additionally, they must hold current
registration or license without restriction with the licensing authority or registration body in the
country in which they qualified or have been practicing. As a “last step,” nurses must pass a two
part test of competence. Part one of the test is a computer based test of theoretical practicebased knowledge (Nursing & Midwifery Council, 2014). The test is multiple choice. Applicants
have two attempts at the test; and if the applicant fails to achieve the minimum score after both
attempts, he/she will be unable to retake the test for six months (Nursing & Midwifery Council,
2014). The second part of the test of competence assesses an applicant’s clinical knowledge. IT
is an object-structured clinical examination that simulates a clinical environment and patient
scenarios that registered nurses are likely to encounter when they assess, plan, implement, and
evaluate care (Nursing & Midwifery Council, 2014).
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In the U.S., the CGFNS was established in 1977 with the dual mission to help ensure safe
patient care for the American public and to help prevent the exploitation of graduates of foreign
nursing schools who come to the U.S. to practice nursing (Davis & Nichols, 2002). It ensures
foreign nurses’ technical and cultural competence prior to employment in U.S. healthcare
institutions (Brush et al., 2004). Before its establishment, only 15-20% of FENs passed the
NCLEX on their first attempt; the CGFNS developed a pre-immigration certification program that
identifies FENs likely to pass the NCLEX—consisting of a credentials review, a test of nursing
knowledge, and an English-language proficiency examination (Davis & Nichols, 2002). In the
U.S., there is a two-step process for obtaining a registered nurse license. This process is separate
from the process necessary for obtaining a work visa, which takes place through the Department
of State and Immigration and Naturalization Service. First, an interested foreign nurse contacts
the CGFNS (American Nurses Association, 2013 ). The CGFNS pre-screens FENs wishing to
practice in the U.S. Prescreening involves a review of the nurse education, licensure in the home
country, and English language proficiency testing, and a predictor exam that provides an
indicator of the nurse’s ability to pass the U.S. national licensure exam (NCLEX) (American
Nurses Association, 2013). As a second step, every nurse must meet additional state
requirements and take the NCLEX as established by the State Board of Nursing. There are some
state boards that accept the Canadian nurse examination; and there are a few state boards that
directly endorse FENs who have never taken the NCLEX.
What is known about FENs? There are limited sources of information about FENs. In
England, there is the NMC register; and in the U.S. there is the National Sample Survey of
Registered Nurses (NSSRN) and National Council of State Boards of Nursing (NCSBN). In England,
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all nurses and midwives who practice in the UK must be on the NMC register. The register
reveals initial admissions of nurses and midwives originally trained and registered outside the
UK and their country of training. The register does not offer insight into demographic
characteristics of FENs like age, years of experience or characteristics of the settings in which
they are employed. In the U.S., the NSSRN was the primary source of data on the U.S. nursing
workforce between 1977 and its discontinuation in 2008. The NSSRN asks nurses about their
initial pre-licensure nursing education, additional nursing and non-nursing education completed,
the year in which they completed their program the country in which it was located in addition
to demographic characteristics—age, sex, urban/rural living patterns (Spetz, Gates, & Jones,
2014). It also asks about the nature of FENs’ work including site (hospital or home), but does not
ask about specific unit. The NCSBN collects and publishes data on pass-rates of new nurses on
the National Council Licensure Examination (NCLEX) and differentiates between U.S. and foreign
educated nurses.
There are concerns about educational differences between FENs and domestically
educated nurses. For one, in the U.S., pass rates for FENs on the U.S. NCLEX are significantly
lower than for US educated nurses. In 2014, for example, the pass rate for first time test takers
was 81.78% for those educated in the U.S. and only 28.88% for those educated internationally
(author’s analysis) (National Council of State Boards of Nursing, 2014). FENs are from diverse
countries and are trained under different models of nursing and professionally socialized in
different cultural, political, social, religious and economic circumstances (Nichols, 2010). In an
integrative review of the literature, Primeau and colleagues (2014) summarized the challenge of
FENs’ process of socio-professional integration as differences in nursing practice, cultural values,
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communication barriers, discrimination, and competency recognition delays. New technologies
and equipment, not present in their home countries introduce a major obstacle to FENs
(Primeau, Champagne, & Lavoie-Tremblay, 2014). And language constraints along with accents
and nonverbal cues introduce tension and misunderstanding in health care interactions
(Primeau, 2014). Perhaps most important from the patient perspective is the differences in
nursing practice that reflect cultural values beyond the boundaries of clinical training. Foreign
educated nurses are often surprised at the emphasis on basic, personal care of patients. This
type of “nursing” is often carried out in some countries by family or untrained assistants and
often viewed as unskilled (Primeau, 2014).
This study makes a significant contribution to the scant literature exploring the
relationship between foreign educated nurses and patient outcomes that consist of only one
major study that explores the impact of FENs on patient outcomes (Neff et al., 2013). That one
study using primary data from surveys of hospital nurses in CA, FL, NJ, and PA and secondary
patient discharge data from the same states, Neff and colleagues (2013) evaluated the
relationship between mortality and failure to rescue and hospital employment of a high
proportion of FENs under different conditions of nurse staffing. The effect of FENs on mortality
and failure-to-rescue was nonexistent in hospitals with better than average nurse-to-patient
ratios (4 patients/nurse or lower), but pronounced in hospitals with average and poor nurse to
patient ratios (5 patients/nurse or higher). The odds of 30-day surgical mortality for patients in
hospitals using high percentages of FENs was 1.3 for patients in hospitals with staffing levels of 7
patients per nurse (Neff et al., 2013). Similarly, the odds of 30-day failure to rescue was 1.32 for
hospitals with staffing levels of 7 patients per nurse. The impact of a significant share of FENs on
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these two patient outcomes is null in well-staffed hospitals, but detrimental when overall
nursing is average and increasingly detrimental where staffing is worse. These differences were
interpreted to reflect a supplemental/substitution effect. In hospitals with good staffing, FENs
act as supplements to US-educated nurses, leading to no impact on mortality or failure-torescue. However, in hospitals with higher patient-to-nurse ratios, FENs are substituting for USeducated nurses, leading to adverse effects on the two outcomes. This study expands upon the
link between foreign educated nurses and quality of care by extending the outcomes to patient
care experience and to another country—England—in addition to the U.S.
Conceptual Framework
This study contributes to the program of research at the Center for Health Outcomes
and Policy Research (CHOPR) at the University of Pennsylvania, demonstrating the relationship
between nurses and patient outcomes. This research has shown that having enough nurses
impacts patient outcomes including patients’ experience with care (Kutney-Lee et al., 2009),
mortality (Aiken, Sloane, Bruyneel, Van den Heede, Griffiths, Busse, Diomidous, Kinnunen,
Kózka, et al., 2014; Aiken et al., 2002a), readmissions (McHugh & Ma, 2013), and failure to
rescue (Carthon et al., 2012; Needleman et al., 2002). And the research has broadened to
investigate the strategies hospitals use when there are not enough nurses employed by the
hospital. Aiken and colleagues (2013) showed that use of supplemental registered nurses (SRNs)
does not have deleterious consequences for patient mortality when the work environment is
taken into account. But supplemental registered nurses are generally educated in the country in
which they work. They may not be as comparable a substitute as foreign educated nurses. A
newer study by Neff and colleagues’ (2013) shows that the impact of FENs on patient mortality
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is significant in hospitals with average staffing and only made insignificant in settings with the
best staffing. This study expands the literature by examining a different outcome of patient care
experience.
The conceptual framework that guided this study was the Quality Health Outcomes
Model (QHOM) as developed by Mitchell, Ferketich, and Jennings (1998). It is an extension of
Avedis Donabedian’s foundational model which laid out a three-pronged approach to quality
assessment as the linear relationship between “structure” (”having the right things”), “process”
(”doing things right”), and “outcomes” (”having the right things happen”) (Donabedian, 1966,
1988b; Mitchell et al., 1998). The QHOM advanced the model in response to growing evidence
that neither structural nor process variables showed consistent relationships to patient
outcomes when examined alone (Mitchell & Shortell, 1997). The QHOM has four components—
interventions, system level characteristics, client characteristics, and outcomes—as depicted in
Figure 1—and it emphasizes the dynamic relationship and feedback among the variables. A
critical feature of the QHOM is that rather than acting directly on outcomes, interventions act
through a more complex causal pathway of client and system characteristics (there is no direct
link between interventions and outcomes).The QHOM isolates the causal pathway between
patient outcomes and nurses’ healthcare interventions by incorporating the characteristics of
the clients and the organization in which care takes place. It has served as a theoretical
framework guiding nursing outcomes research on the relationships between nursing
characteristics such as the practice environment, adequate nurse staffing (Aiken, Clarke, Sloane,
Lake, & Cheney, 2008) and patient outcomes (Brooks Carthon, Kutney-Lee, Sloane, Cimiotti, &
Aiken, 2011; Mitchell & Lang, 2004; Vahey, Aiken, Sloane, Clarke, & Vargas, 2004).
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Figure 1: Theoretical Framework Adapted from the Quality Health Outcomes Model (Mitchell et
al., 1998)

System
Structural: bed size,
technology, teaching, location
Organizational: proportion of
FENs, nurse staffing, work
environment,

Interventions

Outcome

Patient care,
assessments,
discharge teaching,
surveillance

Patient care
experience

Client
Comorbidities,
demographics (age,
sex, education),
type of admission,
ward/unit

According to the QHOM, the outcome relates to the “Five D’s”: death, disability,
dissatisfaction, disease, and discomfort, to name a few (Mitchell et al., 1998). The outcome
under investigation in this study was patient experience of care. Client characteristics refer to
patients’ varying states of disease, demographics, health, and responses to interventions. In
England, the variables studied in relationship to client characteristics included age, gender,
discharge setting, health status, and whether the admission was elective or emergent. In the
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U.S., client characteristics are already accounted for in the outcome, the risk-adjusted publicly
reported HCAHPS. The system component of the QHOM refers to structural and organizational
characteristics of the hospital that are theorized to directly and indirectly influence and mediate
outcomes. In this study, the concept of structure is relatively stable and includes size,
ownership, technology, and teaching status. Organizational characteristics are embedded within
the system are more modifiable and include measures of nursing, including the proportion of
foreign educated nurses, nurse work environment, and staffing. Interventions, as defined by the
QHOM (1998) are direct and indirect clinical processes performed by nurses to provide safe and
effective patient care including administration of treatments, physical care to prevent skin
breakdown, discharge planning, surveillance, communication, and collaboration. Specific nursing
interventions are not directly measured in this study, but are conceptualized as the totality of
nursing care.
An example, using “rate care received as very good or excellent” as the outcome, will be
used to frame the concepts of the QHOM and its application to the proposed study. According
to the QHOM, aspects of the system and client can mediate outcomes. Supportive work
environments (system) may provide FENs (system) with the adequate time and resources to
provide patients with emotional support and discharge preparation (interventions) that lead to
higher ratings of care experience (outcome). The inability to support and prepare patients
(interventions) may lead to negative experiences with care and lower ratings of care experience
(outcome). However, according to the QHOM and its multidirectional structure, the client’s
condition (e.g. being hard of hearing) and the nurse’s work environment (system) may mediate
the effect of the intervention of the patient’s care experience.
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The shaded circle in the conceptual model in Figure 1 denotes the component that will
not be explicitly examined in the proposed study. The study focused on the relationship
between the system organizational characteristic of proportion of FENs and the outcome of
patient care experience. As seen in Figure 1, there is a direct relationship between the system
and the outcome. Additionally, client and system characteristics are directly related to the
outcome and to one another.
Review of the Literature
This study explored the relationship between foreign educated nurses and patient
experiences of care. To better understand the causal pathway between FENs and care
experience, in addition to examining bivariate relationships between these two variables,
mediating factors were included to assess whether the relationships were independent of other
system and patient characteristics, specifically whether they were due in part to differences in
the nurse work environments and nurse staffing levels in hospitals with higher proportions of
foreign educated nurses. The following review of the literature summarizes the current evidence
base for each component of the Quality Health Outcomes Model and the variables of interest in
this study. The patient’s care experience is introduced and the literature relating client, system,
and intervention to care experience is summarized.
Outcome. The concept of outcome in this study was the patient’s care experience. Using
the QHOM, the patient’s care experience was conceptualized to be affected by the proportion
of foreign educates nurses employed in the hospital and other nurse, client, and structural
characteristics. The patient’s care experience is a legitimate and vital component of hospital
quality of care (Department of Health, 2013, 2014; Institute of Medicine, 2001). Donabedian
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helped lay the groundwork for conceptualizing the “quality of medical care” as “almost anything
anyone wishes it to be, although it is, ordinarily, a reflection of values and goals current in the
medical care system and in the larger society of which it is a part” (Donabedian, 1966, p. 167).
Three decades later, the New England Journal published a six part series on the quality of
medical care related to its definition (Blumenthal, 1996), to its measure (Brook, McGlynn, &
Cleary, 1996), and strategies for improvement (Chassin, 1996). In Part I of this series,
Blumenthal (1996) mentioned that “satisfying patients at some level is essential to providing
care of high quality” (p. 892). In an earlier work, he argued that patient satisfaction or
dissatisfaction reflects the patient’s “judgment on quality of care in all its aspects” including the
technical process, the interpersonal process, and the outcomes of care, as well as the structural
attributes of the settings in which care is provided (Blumenthal, 1988a, p. 1746). Patient care
experience is a valuable and necessary benchmark for evaluating medical care quality. Surveys
measuring patient care experience have been used in England and the U.S. for almost over a
decade (Coulter, Locock, Ziebland, & Calabrese, 2014; Giordano, Elliott, Goldstein, Lehrman, &
Spencer, 2010; Goldstein, Farquhar, Crofton, Darby, & Garfinkel, 2005). And the WHO has a
specific aim to improve health system responsiveness and develop the tools to assess, monitor,
and raise awareness about how people are treated and the environments in which they are
treated (World Health Organization, 2005).
Over the past decade, patient experience of care has gained importance and legitimacy
as an indicator of quality care. Two landmark reports of the 21st century—the WHO’s World
Health Report (World Health Organization, 2000) and the IOM’s Crossing the Quality Chasm
(Institute of Medicine, 2001) called for realignment of incentives to balance competing cost
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containment and quality improvement. Responsiveness to citizens’ expectations as a valued and
desired outcome of system performance was made front-and-center, bolstering efforts to
measure patient care experience and incentivizing positive patient care experiences. With the
increased use and financial impact of patient experience surveys, attention to the relationship
between patient experiences and other healthcare outcomes (e.g., adherence, clinical
outcomes, and care complications) has grown (Anhang Price, 2014; Doyle, 2013; Kane, 1997).
Heightened interest in improving patient experience is a growing focus of individual hospitals
(Aston, 2012; Bush, 2012; Merlino & Ananth, 2013; Perna, 2013; Wachter, 2012) as well as
professional associations and peer-reviewed journals dedicated to improving patient
experiences of care (Cleveland Clinic, 2013; Institute for Healthcare Improvement, 2014; Journal
for Healthcare Quality, 2013; The Patient Experience Journal, 2014).
Patient care experience in England. In England, the NHS highlights three domains of quality:
clinical effectiveness, patient safety, and the patient experience (Darzi, 2008). When it was
initiated in 2001, England’s national patient survey programme was the first in the world
(Coulter et al., 2014). The aim of the survey programme was first articulated in 1998 in The New
NHS: Modern, Dependable (Department of Health, 1998) with the aim of making the National
Health Services (NHS) more “patient centered” and more responsive to patient feedback. The
two primary uses of the inpatient survey are to aid the regulatory functions of the Care Quality
Commission5 and to assist local improvement. The patient survey comprises 20% of the items in

5

In England, all providers must be registered with the Care Quality Commission (CQC). An independent
regulator of health and adult social care services in England, the CQC monitors performance using
nationally set quality standards (Mossialos, Wenzl, Osborn, & Anderson, 2015). The monitoring process
includes results of national patient experience surveys for inpatient services.
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the CQC’s Quality and Risk Profiles (QRP), which assess compliance with essential standards of
quality and safety6. Since 2008, the survey has been overseen by the CQC (Care Quality
Commission, 2014). The first survey of adults who had been treated as an inpatient in an Acute
Hospital in England was conducted in 2001/02 and surveys have been repeated annually since
(DeCourcy, West, & Barron, 2012). The data is freely available through the Economic and Social
Data Service. Responsibility of the program began with the Department of Health and
transferred to the Commission for Health Improvement in 2003. Surveys results are reported
annually for trusts—presenting key findings, historical comparisons for individual trusts, and
benchmarked comparisons across trusts.
Patient care experience in the U.S. In 1995 the U.S. Agency for Healthcare Research and
Quality (AHRQ) established the Consumer Assessment of Healthcare Providers and Systems
(CAHPS) project. The goal was to develop surveys and survey protocols for collecting reliable
and valid assessments of health care and services from consumers. As part of the project, CAHPS
consortium members and colleagues at the Centers for Medicare and Medicaid Services (CMS)
jointly developed the Hospital Consumer Assessment of Healthcare Providers and Systems
(HCAHPS) survey to assess inpatients’ experiences of hospital care. The CAHPS Hospital Survey
was first endorsed by National Quality Forum (NQF)7 in May 2005. In December 2005, the
federal Office of Management and Budget gave its final approval for the national
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The Essential standards of quality and safety relate to 28 regulations contained in legislation governing
the work of the Care Quality Commission. When the CQC checks providers’ compliance with the essential
standards it focuses on one or more of the 16 that most directly related to the quality and safety of care.
Providers must have evidence that they meet these outcomes. The 16 standards are outlined on the CQC
website (Care Quality Commission, 2014).
7
The NQF is a not-for-profit, nonpartisan, membership-based organization that works to catalyze
improvements in healthcare.
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implementation of HCAHPS for public reporting purposes. CMS implemented the HCAHPS
survey in October 2006, and the first public reporting of HCAHPS results occurred in March 2008
(Goldstein et al., 2005).
The survey is administered continuously by hospitals across the nation and results are
publicly reported. Participation in public reporting rose from 55% of hospitals in March 2008 to
80% in March 2009 (Giordano et al., 2010). This large increase occurred when CMS imposed a
penalty—a loss of 2% in a hospital’s annual payment update—on acute care hospitals
reimbursed under the inpatient prospective payment system if they failed to collect data
(Giordano et al., 2010). Now, the HCAHPS component of quality measurement accounts for 30%
of the Centers for Medicare & Medicaid Services (CMS) Value-Based Purchasing (VBP)
adjustment calculation (Centers for Medicare & Medicaid Services, 2013). The public reporting
of performance information is intended to help consumers make better decisions and to help
providers and payers monitor and improve quality of care. The potential benefits include
increased transparency, improved consumer decision making, and increased incentives for the
delivery of high-quality health care (Giordano et al., 2010).
Client. The concept of client in this study relates to the demographics and health factors that
potentially mediate a patient’s experience of care. Certain patient characteristics that are not
under the control of the hospital including demographic (age, sex, race, education), and clinical
(health status, comorbidities) may be related to their experience of care and are important factors
to be considered in health outcomes research (Iezzoni, 2013). Patients are hospitalized in some
of their most vulnerable moments —having surgery, recovering from an illness—and grappling
with comorbidities including chronic disease and physical, psychological, sensory or cognitive
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disabilities. More than half of all hospitalized adult patients are 65 years or older (Centre for
National Statistics, 2010; Buie, 2010). Comorbidities are very common especially among older
people and people with comorbidities account for a disproportionate share of hospital
attendances (Department of Health, 2012; Vogeli et al., 2007).
As the conceptual model denotes, client factors, such as comorbidities, mediate a
patient’s experience of care. In a sample of adult inpatients in England, patients with self-reported
limiting long-term conditions were more critical of their care and reported worse experiences
(Hewitson, Skew, Graham, Jenkinson, & Coulter, 2014). In a U.S. sample, better health status
(reported by patients on a 5-point numerical scale, poor to excellent) was significantly associated
with higher satisfaction scores (Young, Meterko, & Desai, 2000). Additionally, increased age is
associated with less positive reports of care experience (Findik, Unsar, & Sut, 2010; Young et al.,
2000). It is possible that these people have higher expectations of care or that their assessments
of care are influenced by differential treatment outcomes, or that people who are sicker adopt a
more cynical view of their experiences.
Race and ethnicity appear to play an important role in care experience. Research
demonstrated that African-American cardiac patients are significantly more likely to report
mistrust (LaVeist, Nickerson, & Bowie, 2000). And patients treated in hospitals with higher
concentrations of African-Americans were less satisfied with their care (Brooks Carthon et al.,
2011) which supports research from an earlier study that non-Hispanic Whites, on average, go to
hospitals that deliver better patient experiences (Goldstein, Elliott, Lehrman, Hambarsoomian, &
Giordano, 2010). Gender may mediate experiences with nursing care in particular with some
research suggesting that male patients are significantly more satisfied with nursing care than
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female patients (Findik et al., 2010) suggesting that female patients may attach more importance
to their health than male patients. Age, race, gender, and comorbidities invariably influence
patients’ experience of care.
Based on the influences of the aforementioned client characteristics on experience with care,
it is imperative when studying hospitalized patients to “incorporate the role of covariates” to
ensure the relationship under study is not being influenced by inherent patient characteristics out
of the control of the hospital. In order to ensure that publicly reported HCAHPS scores allow fair
and accurate comparisons of hospitals, published results are risk-adjusted for mode of survey
administration and patient mix (Centers for Medicare & Medicaid Services, 2008). Self-reported
health status, education, service line (medical, surgical, or maternity care), age, emergency
admission, and primary language other than English are included in patient-mix adjustment
(Centers for Medicare & Medicaid Services, 2008). This study utilized the publically reported riskadjusted HCAHPS measures and the available covariates from the English data to control for
demographic and clinical characteristics.
System. In England and the U.S., acute hospitals are the largest employer of nurses and
exert major influence on demand for nurses; general acute hospitals represent the largest share
of national expenditures (OECD, 2009; OECD, 2013). The system and its organization, as
identified in the QHOM, play an important role in care experiences of hospital patients. The
system in this study was conceptualized as the more static structural hospital characteristics and
the more modifiable organizational characteristics that mediate the patient care experience.
Variation in care experience has been attributed to structural hospital characteristics. Large
hospital size and for-profit status have been consistently linked to lower patient satisfaction
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scores (Young, 2000; Jha, 2008; Lehrman, 2010). Location is also important—rural hospitals
often have higher patient satisfaction scores than urban (Young, et al., 2000) and hospitals
outside of London receive more positive responses than those located in the capital (DeCourcy
et al., 2012). Further, teaching hospitals have superior performance on HCAHPS compared to
nonteaching hospitals (Lehrman, 2010). Although there is no previous literature on the effect of
hospital technology status on patient care experience, it has been shown to have a significant
relationship with many HCAHPS ratings (Lasater, 2015). Based on the influences of the
aforementioned structural characteristics on experience with care, it is imperative when
studying care experience to incorporate the role of these covariates to ensure the relationship
under study is not being influenced by stable characteristics out of the control of the hospital.
Organization of hospital nursing and patient care experience. Patient outcomes have
also been attributed to organizational system characteristics—specifically more baccalaureate
educated and more experienced nurses and better nurse staffing and nurse work environments.
This study sought to see if care experience varied in hospitals with more foreign educated
nurses and if this effect was mediated by the hospital’s proportion of baccalaureate educated
nurses and mean years of nursing experience, nurse staffing, and nurse work environment.
Evidence in medical/surgical settings and acute care hospitals suggests better patient care
experience is associated with better nurse staffing (Aiken et al., 2012; Jha et al., 2008; KutneyLee et al., 2009) and better nurse work environments (Aiken et al., 2012; Kutney-Lee et al.,
2009; Vahey et al., 2004); and variation in hospital mortality is associated with differences in
nurse staffing and work environment and educational qualifications (Aiken, 2014; Aiken, 2012).
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Nurse staffing. Nurse staffing measures nurses’ workloads for patient care. With regard to
staffing, patient censuses are in constant flux and nurse staffing must be adjusted to
accommodate this instability. When patient volume and staffing levels are imbalanced, hospital
administrators respond with temporary solutions, such as hiring FENs. If the problem is not
addressed immediately, then the patient-to-nurse ratio increases. This is not ideal for patients
being cared for, as higher patient-to-nurse ratios are associated with many poor outcomes
including mortality, failure to rescue, and greater incidence of adverse events (Aiken et al.,
2011; Aiken, Clarke, & Sloane, 2001; Cho, 2001; Cho, Ketefian, Barkauskas, & Smith, 2003;
Estabrooks, Midodzi, Cummings, Ricker, & Giovannetti, 2011; Needleman, Buerhaus, Mattke,
Stewart, & Zelevinsky, 2002; Needleman et al., 2011; Shekelle, 2013; Tourangeau et al., 2007).
The past two years have been a turbulent time for English hospitals and RNs. The Francis Report
(2013) on care quality at the Mid Staffordshire NHS Foundation Trust was published in response
to concerns about high mortality rates and serious failings. It offered a range of
recommendations addressing local and national NHS management, governance, quality
assurance, and staffing. A clear message was the need for a more systematic and responsive
approach to determining nurse staffing levels (Mid Staffordshire NHS Foundation Trust Inquiry,
2013). The Care Quality Commission (CQC)8 found that 16% of NHS hospitals failed to meet the
regulator’s staffing level standards (2013). This is alarming as registered nurses provide
surveillance for their patients around-the-clock, in an effort to detect and intervene when
complications develop (Kutney-Lee et al., 2009).

8

The role of the CQC is to check whether hospitals are meeting national standards. It does this by
inspecting services and publishing findings, with the aim of helping people make choices about the care
they receive.
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In a U.S. study, using HCAHPS, Jha and colleagues (2008) concluded that characteristics
of hospitals that lead to high nurse-staffing levels may be associated with better experiences for
patients. The study sample included 2429 hospital reports to the HCAHPS survey on patients’
experiences during the time period July 2006 through June 2007. Researchers found that 63% of
patients gave their care a high global rating (9 or 10); and 67% of patients would definitely
recommend the hospital in which they had received care. They found that better nurse staffing
(calculated as the ratio of nurses to patient-days) was associated with HCAHPS performance
(percent of patients giving the hospital a global rating of 9 or 10). In those hospitals with the
best staffing, 65.9% gave a high rating compared to 60.5% in those hospitals with the worst
staffing (p<0.001). Moreover, in a seminal U.S. study examining nurse surveys and HCAHPS,
Kutney-Lee and colleagues found staffing was significantly associated with patients’ ratings and
recommendations (Kutney-Lee et al., 2009). For each additional patient per nurse, the
percentage of patients who would definitely recommend the hospital decreased by 1.44%
(Kutney-Lee et al., 2009). Brooks Carthon and colleagues (2011) found that staffing, in part,
mollified the relationship between patient race and care experience—after controlling for
staffing, the effects associated with the concentration of Blacks were explained in part by
nursing hospital characteristics.
Work environment. In addition to staffing, the nurse work environment, defined as “the
organizational characteristics of a work setting that facilitate or constrain professional nursing
practice” (Lake, 2002) has been associated with patient care experience. Better nurse work
environments are ones in which doctors and nurses have good working relationships, nurses are
involved in hospital affairs, management listens and responds to patient care problems
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identified by bedside nurses, and institutions invest in the continued learning of nurses and
quality improvement for patient care. Specifically, more favorable nurse work environments and
better nurse staffing are associated with better patient experiences of care (Bolton et al., 2003;
Chen, Koren, Munroe, & Yao, 2014; Clark, Leddy, Drain, & Kaldenberg, 2007; Jha et al., 2008;
Kutney-Lee et al., 2009). Several studies reveal that hospitals with higher nurse-assessed quality
of the nursing work environment and higher levels of nurse staffing and job satisfaction were
more likely to receive higher HCAHPS scores (Brooks Carthon et al., 2011; Kutney-Lee et al.,
2009; You et al., 2013).
Kutney-Lee and colleagues’ (2009) results revealed that the nurse work environment
was significantly related to all HCAHPS patient care experience outcomes. The most notable
difference was a ten-percentage point difference in the mean percentage of patients who would
definitely recommend the hospital between those cared for in hospitals with better nurse work
environments (nearly 70%) and those cared for in hospitals with poor environments (nearly
60%) (Kutney-Lee et al., 2009). Brooks Carthon, et al. (2011) found that the proportion of
patients who would definitely recommend the hospital increased by approximately 4% in
hospitals that had mixed environments as compared to poor. Moreover, in hospitals employing
a higher proportion of supplemental registered nurses, controlling for work environment
attenuated the association between SRN use and patient reports of poor nurse
communication—rendering the association insignificant (Lasater, Sloane, & Aiken, 2015).
Recently, Aiken and colleagues (2013) examined patient care experience across 12 European
countries and the U.S. They found an improved work environment had a substantially positive
effect on three positively scaled patient measures. Patients in hospitals with better work
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environments were: more likely to rate their hospital highly (Europe: adjusted OR 1.16, 95% CI
1.03-1.32; U.S.: adjusted OR 1.18, 95% CI 1.13-1.23); and more likely to recommend their
hospitals (Europe: adjusted OR 1.20, 95% CI 1.05-1.37; U.S.: adjusted OR 1.23, 95% CI 1.17-1.29).
They also found that patients in hospitals with higher ratios of patients to nurses (increased
nurse workload) were: less likely to rate their hospital highly (Europe: adjusted OR 0.94, 95% CI
0.91 to 0.97; U.S.: adjusted OR 0.96, 95% CI 0.94 to 0.98) and less likely to recommend their
hospital (Europe: adjusted OR 0.95, 95% CI 0.91 to 0.98; U.S.: adjusted OR 0.95, 95% CI 0.92 to
0.97) (Aiken et al., 2012). This study sample included patient care experience ratings across 430
U.S. hospitals and 210 European hospitals—representing 11,318 patients in Europe.
Other nursing characteristics. Though they have not yet been studied in relation to patient
care experience, research shows that a hospital’s proportion of baccalaureate educated nurses
and mean nurse experience are related to quality of care. There is mounting research
demonstrating a relationship between hospitals with higher proportions of baccalaureate
educated nurses and better patient outcomes in terms of mortality and failure to rescue (Aiken,
2014; Kutney-Lee et al., 2013; Blegen, 2013). With regard to experience, in one study, Bartel and
colleagues (2014) related decreased nursing productivity in terms of longer lengths of patient
stay to departure of experienced nurses, suggesting a hospital’s mean years of nursing
experience is related to patient outcomes. The consistent findings across multiple studies
between patient care experience and nursing organizational characteristics underscores the
need to look beyond the simple association between foreign educated nurses and poor patient
care experiences.
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Interventions. Though not explicitly measured in this study, interventions were
conceptualized as the ability of nurses to provide care. Specific nursing care depends on
patient’s needs, nurses’ education and expertise, setting of care, and how care services are
organized and delivered in that setting. Nurses are responsible for a myriad of activities
including assessing, diagnosing, identifying outcomes, planning, implementing, and evaluating.
Nurses also monitor a patient’s status--known as surveillance—provide physiological therapy —
clean wounds, maintain airways, manipulate catheters and tubes, and provide basic bodily care.
Providing emotional support is recognized by nurses and patients as an essential part of nursing
practice. Increased workloads (patient to nurse ratios) associated with hospital reorganization
and redesign create obstacles in the provision of emotional support (Ball, Murrells, Rafferty,
Morrow, & Griffiths, 2014; Kalisch, Gosselin, & Choi, 2012). Educating patients and families is
another hallmark of nursing, especially providing patients and families with appropriate
information so they can make informed decisions about their health care and treatments and
reinforce knowledge, skills, and abilities to perform self-care (American Nurses Association,
1998; Institute of Medicine, 2004).
It is reasonable to believe that the ability of nurses to provide care is mediated by a
nurse’s country of education and can impact patient care experience. The patient care
experience can then be understood as an indirect measure of the nursing care. For example,
research shows that foreign educated nurses are doing non-nursing tasks at expense of nursing
tasks like teaching (Bruyneel et al., 2013). Across countries, a high proportion of both
domestically trained and foreign trained nurses from developing countries reported having
performed tasks below their skill level during their last shift. After adjusting for nurses’ type of
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last shift worked, years of experience, and level of education, there remained a pronounced
overall effect of being a foreign trained nurse from a developing country and an increase in
reports of tasks below skill level performed during the last shift.
Summary
This chapter reviewed the motivations for studying how hospital employment of FENs
relates to patient care experience. By taking into account the client and system characteristics
that could explain the relationship between FENs and patient care experience, the study
approaches a clearer causal pathway between intervention and outcome.
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Chapter 3: Methods
Introduction
The purpose of this study was to determine the relationship between hospital
employment of foreign educated nurses (FENs) and patient care experience. While one major
data source—surveys of hospital nurses—is comparable across the two countries and both
countries have national surveys of patient experiences, the patient surveys do not use the same
items although the content is similar. Thus, the approach used here is of independent
replications of similar analyses in the two countries but with slightly different measures of
patient experiences. This chapter describes the design and methods used to address the specific
aim of this study. It begins with a description of data sources, study samples, measurement
(outcome, main explanatory variable, and covariates), and the data analysis plan (construction
of the datasets, descriptive statistics, and analysis of the specific aim). It ends with a discussion
of strategies for data integrity and relevant ethical considerations for human subjects’ issues.
Overview
This study used a cross-sectional analysis approach with secondary organizational,
nurse, and patient survey data in two countries—England and the United States (U.S.). In
analysis of English data, three data sources from 2009-2010 were used: 1) the RN4CAST-EU
Nurse Survey; 2) the RN4CAST-EU Organisational Survey; and 3) the 2010 NHS Adult Inpatient
Survey (AIS). In analysis of the U.S. data, three data sets from 2006-2008 were used: 1) the
Multi-State Nursing Care and Patient Safety Study, 2006-2008 (herein referred to as the MultiState Nurse Survey); 2) the American Hospital Association’s (AHA) Annual Survey of Hospitals,
2008; and 3) the Hospital Consumer Assessment of Healthcare Providers and Systems (HCAHPS)
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Survey, October 2006-June 2007. The Multi-State Nurse Survey in the U.S. was the prototype for
the RN4CAST-EU survey in England and hence information on, and measures of, country of
education, demographics (e.g., age, sex, education, and years of experience), staffing, and work
environment are comparable between the two countries. Hospital data in the U.S. were derived
from the AHA annual survey and include key structural characteristics of hospitals in the U.S.
(e.g., teaching status, ownership, bed size, and level of technology available); comparable
information was lacking in secondary sources in England and was collected by the RN4CAST-EU
Organisational Survey directly from participating hospitals. The HCAHPS patient survey is a
national, risk-adjusted publicly available dataset providing information aggregated at the
hospital level that includes patient assessments of care during short term stays in acute care
U.S. hospitals. The NHS AIS is a national, publicly available dataset that includes patient
demographics and health status in addition to assessment of care during short term stays in
acute care NHS hospitals.
Data Sources
England: RN4CAST-EU Study. The RN4CAST-EU Study was completed by the RN4CASTEU Consortium consisting of researchers from 12 countries. The research received funding from
the European Union’s Seventh Framework Programme (FP7/2007-2013) under grant no 223468.
The study received ethical approval by the lead university, Catholic University of Leuven,
Belgium; the University of Southampton and King’s College London received ethical approval at
the institutional level to conduct nurse surveys prior to data collection. This 3-year project
involved two major phases—instrument development and data gathering (2009-2010) and data
analysis and policy synthesis (2010-2011). The twelve European countries (Belgium, England,
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Finland, Germany, Greece, Ireland, Norway, Poland, Spain, Sweden, Switzerland, and The
Netherlands) were selected on the basis of research expertise, availability of patient discharge
data from hospitals, geographic distribution, and duration of membership in the European
Union. The England PI of the study approved the use of the data for the study described here
which focused on the survey from England due to the extensive use of FENs.
The RN4CAST-EU Study: organisational survey. A random sample of 64 (out of a
possible 341) NHS acute care hospital Trusts—stratified by size, teaching status, and region—
was identified with a target sample size of 32 Trusts. Trusts with at least 100 beds serving mixed
age clientele or adults only were considered in the sample (Sermeus et al., 2011). Within each
stratum, the chief executive and chief nurse of Trusts were approached in a random order and
invited to take part. If a Trust declined to participate, the next Trust in that stratum was
approached until the quota defined by the sampling frame was fulfilled. Thirty-one trusts—
representing 46 hospitals—agreed to take part (Ball, Murrells, Rafferty, Morrow, & Griffiths,
2014). The organisational survey consisted of questions regarding key characteristics of
hospitals. Questions included services provided (e.g. emergency, open heart surgery, organ
transplant surgery), total number of beds, teaching status, patient activity (e.g. admissions and
expenditures), and ward types.
The RN4CAST-EU Study: nurse survey. Within the Trusts that agreed to participate in
the RN4CAST-EU study, a randomly stratified sample of up to five general medical and five
general surgical wards from each hospital operated by the Trust was taken (Sermeus et al.,
2011). When a Trust had fewer than five of each ward, all wards were included (Ball et al.,
2014). In total, 401 wards were included (Sermeus et al., 2011). Highly specialized units (e.g.

41
intensive care & high dependency, transplant care, pediatric, geriatric and long-term care) were
excluded (Sermeus et al., 2011).
Surveys were distributed to all ward registered nurses (staff nurses, ward sisters, and
others) by the ward manager. The initial pack (with a cover letter, questionnaire, free-post
envelope and pen) was followed up with three reminders—a postcard, a full reminder pack, and
a final post card (Ball, Pike, Griffiths, Rafferty, & Murrells, 2012). Returns were sent directly to
researchers in free-post envelopes. Study contacts were also sent the link to the online version
of the questionnaire that they could send to staff on the appropriate wards.
The RN4CAST-EU Study Nurse Survey aimed to account for important factors in
forecasting models including how features of the hospital work environments impact nurse
recruitment, retention, and patient outcomes (Sermeus et al., 2011). More specifically, the
survey consisted of 118 questions including demographic (e.g., education, gender, age, years of
experience, and country of education) and organizational information (numbers of patients and
nurses on the last shift worked). The Practice Environment Scale of the Nursing Work Index
(PES-NWI) was embedded in the survey (Lake, 2002). The PES-NWI is a 31 item survey
instrument asking nurses to indicate the extent to which organizational attributes of hospitals
exist in their practice setting. The PES-NWI has five subscales including nurse participation in
hospital affairs (8 items), nurse foundations for quality care (9 items), nurse manager ability,
leadership and support of nurses (4 items), staffing and resource adequacy (4 items), and
collegial nurse-physician relations (3 items). The PES-NWI is endorsed by the National Quality
Forum. Since the PES-NWI was validated, it has been used in various studies examining the
impact of nurse work environment on outcomes for both nurses and patients (Aiken, Clarke,
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Sloane, Lake, & Cheney, 2009; Choi, Flynn, & Aiken, 2012; Friese, Lake, Aiken, Silber, & Sochalski,
2008; Van Bogaert, Clarke, Roelant, Meulemans, & Van de Heyning, 2010).
Usable surveys were returned from 2,962 out of the 7,741 nurses surveyed, for a
response rate of 38% (Ball et al., 2014). This averaged to 113 nurses per trust (with a range of 42
nurses to 203 nurses per trust) and 73 nurses per hospital (with a range of 6 nurses to 126
nurses per hospital).
NHS Adult Inpatient Survey. The NHS Adult Inpatient Survey was developed to gather
information about patient experiences to aid the regulatory functions of the Care Quality
Commission (CQC) and to assist local improvement (DeCourcy, West, & Barron, 2012). It was
designed by and is conducted through the Picker Institute Europe. For each hospital, measures
are publically reported, but not risk adjusted. The results are used in a range of ways, including
the assessment of NHS performance as well as in regulatory activities such as registration,
monitoring ongoing compliance, and reviews. For each hospital, a patient response score is
published in addition to a comparison of the hospital’s response rates with other hospitals.
Patients were eligible to complete the 2010 NHS AIS if they were 16 years of age or
older with at least one overnight stay, were alive at discharge, and had a UK postal address (The
Picker Institute, 2010). Exclusions included patients treated for maternity or psychiatric reasons,
planned termination of pregnancy, day case, or private (non-NHS). For each trust, the sample to
which the postal survey is sent consisted of 850 consecutively discharged patients working back
from the last day of the sampling month. The 2010 survey had a response rate of 50% (Care
Quality Commission, 2011). The survey from which data were pulled for this study was carried
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out between September 2010 and January 2011 and gathered the views of patients discharged
at some time between June and August 2010 (Care Quality Commission, 2011).
The survey consists of 87 questions for discharged patients to complete. It contains
thirteen key topic areas that cover the journey of the inpatient from arrival at the hospital to
discharge. There are screener questions and demographic items which are used for risk
adjustment of patient mix across hospitals. It also asks about the presence or absence of longterm conditions (LTCs) and whether these conditions limit their activities in any way. Using
detailed written guidance, the surveys are conducted according to a standard protocol by an
approved contractor on the hospital’s behalf, or, in a small proportion, by the hospital itself
(DeCourcy et al., 2012).
United States: Multi-State Nurse Survey. The Multi-State Nurse Survey was completed
by the Center for Health Outcomes and Policy Research (CHOPR) at the University of
Pennsylvania in 2006, L. Aiken, Principal Investigator (PI). All of the data are maintained at
CHOPR. The study received approval by the University of Pennsylvania Institutional Review
Board prior to data collection (Appendix: 1). The PI of the study approved the use of the data for
this study.
The nursing licensure lists in four states—California, Pennsylvania, Florida, and New
Jersey—established the sampling frame to survey nurses directly via mail (Aiken, Cimiotti,
Sloane, Smith, Flynn, & Neff, 2011). Data collection took place in CA, PA, and NJ between
September 2005 and August 2006 and in Florida between November 2007 and April 2008. The
surveys were mailed to participants’ homes with a self-addressed, postage paid return envelope
in two stages. After the first set of surveys were mailed, a second set of surveys were mailed to
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non-responders with a reminder postcard, following a modified Dillman approach (Dillman,
2000). Participants had the option to complete the survey either with a paper and pencil or on a
secure website. In California and Pennsylvania a 40% random sample of nurses was selected, in
Florida, a 25% random sample of nurse was selected, and in New Jersey, a 50% random sample
was selected. The different sampling fractions were the result of funding availability. This
amounted to 272,783 surveys mailed—106,532 in CA, 49,385 in FL, 52,545 in NJ, and 64,321 in
PA—and had a response rate of 39% at the nurse level.
This study was the prototype for the RN4CAST-EU survey in England and hence
information and measures were comparable between the two countries. It aimed to obtain
information about nurses’ working conditions and patient safety, in order to help inform public
policy decisions on workforce issues. More specifically, the survey consisted of 118 items
including demographic (e.g., education, gender, age, years of experience, and country of
education) and organizational information (numbers of patients and nurses on the last shift
worked). The PES-NWI was also embedded in the survey (Aiken, et al. 2011).
American Hospital Association’s (AHA) annual survey of hospitals. The AHA Annual
Survey that is completed by the majority of general acute hospitals in the U.S. includes
information on organizational structure, number and type of beds, staffing, teaching status,
geographic indicators, finances and fixed assets (American Hospital Association, 2010).
HCAHPS. The HCAHPS survey was developed to produce comparable data on patients’
assessments of care in the acute care hospital setting and to create incentives for hospitals to
improve their care and enhance transparency in healthcare. The data are made publicly
available through the CMS Hospital Compare website (Centers for Medicare & Medicaid
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Services, 2011). The survey has been endorsed by the National Quality Forum, a leading
organization aimed at increasing healthcare quality measurement and reporting (Centers for
Medicare & Medicaid Services, 2011).
Patients were eligible to complete the 2006-2007 HCAHPS survey if they were 18 years
or older on admission and had a non-psychiatric primary discharge diagnosis for medical,
surgical, or maternity care; had an overnight stay (or longer) as an inpatient (vs “observation
status”) and who were alive at discharge. Some additional exclusions included patients
discharged to hospice, prisoners, patients with foreign home address, and no publicity patients
(Giordano, Elliott, Goldstein, Lehrman, & Spencer, 2010). Eligible patients included in the
random sample were contacted between 48 hours and 42 days following discharge and had up
to 42 days after initial contact to complete the survey. There was a target of at least 300
completed surveys over rolling 4-quarter/12 month period for reliability of 0.8 or higher
(Centers for Medicare & Medicaid Services, 2010). The survey from which this study’s data were
derived was carried out from October 2006 to September 2007. Hospitals and survey vendors
are required to sample continuously through each month of the year even if target is reached.
Response rates for the 2006-2007 survey are available by state and were: 37% (PA), 27% (NJ),
30% (FL), and 31% (CA) (Centers for Medicare & Medicaid Services, 2009).
The HCAHPS survey consists of 27 questions for discharged patients to complete.
Twenty-two questions pertain to patient care experience—four of which are screener questions
used to determine eligibility for a subset of 18 substantive items—and the other six are
demographic in nature and used in patient-mix adjustment (Giordano et al., 2010). The 18
substantive items include 14 report items used to construct 6 composite measures of 2 to 3
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items each (communication with nurses, communication with doctors, responsiveness of
hospital staff, pain management, communication about medicines, and discharge information);
2 individual items (cleanliness of hospital environment and quietness of hospital environment);
and 2 global ratings (overall rating of hospital and willingness to recommend this
hospital)(Giordano et al., 2010). For each participating hospital, these ten HCAHPS measures are
publicly reported on the government sponsored Hospital Compare website. HCAHPS provides
the percent of patients within a hospital choosing the “top box” or most favorable category
(e.g., “always” on a 4- point scale; “yes” for discharge information; patients reporting a “9” or
“10” for high rating).
Publicly reported HCAHPS results are adjusted for both mode of survey administration
and patient-mix (Giordano et al., 2010). A randomized Mode Experiment was conducted in 2006
and formed the basis for the derived estimates relative to a reference group of mail only
(Giordano et al., 2010). Patient mix adjustment (PMA) variables include: service line (medical,
surgical, or maternity care), categorical age, linear education, linear self-reported health status,
language other than English spoken at home, service by linear age interactions, emergency
room (ER) admission source, survey mode (Mail Only, Telephone Only, Mail with Telephone
follow-up [also known as Mixed mode], and Active Interactive Voice Response) and response
percentile (Centers for Medicare & Medicaid Services, 2008).
Sample
England
Hospitals. Using the RN4CAST-EU Organisational Survey, the sample included NHS
general acute hospital Trusts with nurses responding to the RN4CAST-EU Nurse Survey. All 31 of
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the NHS Trusts participating in the Survey—representing 46 hospitals—were included in this
study.
Nurses. Using the RN4CAST-EU Nurse Survey, the sample included medical-surgical
registered nurses who worked in direct patient care in the hospitals responding to the
Organisational Survey. Nurses caring for more than 20 patients were excluded because they
were likely in an administrative or supervisory role, not providing direct care. Also, nurses
younger than 18 years old and older than 70 years old were excluded. There is no link between a
specific nurse and a specific patient.
Patients. Using the NHS Adult Inpatient Survey, the sample included patients
discharged from the NHS trusts responding to the RN4CAST-EU Organisational Survey between
June and August 2010. Data were available at the individual patient level.
The United States
Hospitals. The hospitals included in this study were non-federal acute care institutions
in New Jersey, Pennsylvania, Florida, and California that met these three requirements: 1) at
least 10 nurses responding to the Multi-State Study; 2) publicly reported HCAHPS for October
2006-June 2007; and 3) 2007 AHA data available. This follows an earlier study which supported
the reliability of the survey measures with at least 10 nurses per hospital (Aiken, Clarke, Silber, &
Sloane, 2003).
Nurses. Using the Multi-State Nurse Survey, the sample included RNs with direct care
responsibility and working on adult medical/surgical units and critical care/intensive units where
the patients who were surveyed were most likely to have been cared for. Nurses who identified
the most recent unit they worked on as pediatric, psychiatric, maternity, long term care/skilled
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nursing, or outpatient were excluded as HCAHPS is not administered in these settings and
nurses caring for more than 20 patients were excluded because they were likely in an
administrative or supervisory role, not providing direct patient care. Also, nurses younger than
18 years old and older than 70 years old were excluded. There is no link between a specific
nurse and a specific patient.
Measurement
The following is a summary of the variables studied. It begins with a description of the
patient variables including the outcomes (patient care experience) and characteristics used for
risk adjustment in the English sample. It then presents the nursing variables including the main
explanatory variable (proportion of FENs), nurse demographic characteristics, and important
covariate organizational characteristics. It ends with a description of the hospital institutional
covariate variables. These variables are summarized in Tables 1 and 2.
Table 1. Variables in Analysis of English Data
Variable

Type

Level

Measurement

Predictors
0 = English Educated

Foreign Educated Nurse

Dichotomous

Individual

FEN Proportion (xij1)

Continuous

Hospital

1 = Foreign Educated
Hospital Proportion of
FENs
0=Low (<5%)

FEN Category

Categorical

Hospital

1=Moderate (5-20%)
2=High (>20%)

Outcome: Patient Satisfaction (Adult Inpatient Satisfaction Survey), E[y ij]
Rate care received as very
good or excellent
Didn’t want to complain
about care

Dichotomous

Individual

Continuous

Hospital

Dichotomous

Individual

0= No
1=Yes
Percent responding
favorably
0= Yes
1=No
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Continuous

Hospital

Dichotomous

Individual

Continuous

Hospital

Dichotomous

Individual

Continuous

Hospital

Dichotomous

Individual

Continuous

Hospital

Dichotomous

Individual

Continuous

Hospital

Dichotomous

Individual

Continuous

Hospital

Dichotomous

Individual

Continuous

Hospital

Age

Continuous

Individual

Gender

Dichotomous

Individual

Baccalaureate Degree or
Higher Nursing Education

Dichotomous

Inidivudal

Years Experience

Continuous

Individual

Always treated with respect
and dignity

A member of staff
completely explained the
purpose of medicines

Nurses always provided
easy to understand answers

Always have confidence and
trust in nurses

Doctors always provided
easy to understand answers

Hospital staff did everything
they could to help control
pain

Percent responding
favorably
0=No
1=Yes
Percent responding
favorably
0= No
1=Yes
Percent responding
favorably
0= No
1=Yes
Percent responding
favorably
0= No
1=Yes
Percent responding
favorably
0= No
1=Yes
Percent responding
favorably
0= No
1=Yes
Percent responding
favorably

Nurse Demographics
Age in years
0 = Male
1 = Female
0 = Less than
baccalaureate
1 = Baccalaureate
education or higher
Years as a practicing
nurse

Covariates
Patient Characteristics(xij2)
Age category:
Age

Categorical

Individual

1=<35
2=36-50
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3=51-65

Gender

Continuous

Hospital

Categorical

Individual

Continuous

Hospital

4=>66
Mean percent in each
category
0 = Male
1 = Female
Percent Female

Categorical

Individual

Continuous

Hospital

Categorical

Individual

Continuous

Hospital

Categorical

Individual

Continuous

Hospital

Continuous

Individual

LLTC Category:
0=None
1=Single
2=Multiple
Mean percent in each
category
Ward category:
1=General medicine
2=Trauma &
orthopedics
3=General surgery
4=other
Mean percent in each
category
Admission category:
1=Emergency
2=Planned
3=Something else
Mean percent in each
category
Length of Stay

Continuous

Hospital

Mean

Hospital technology

Dichotomous

Hospital

Hospital teaching status

Dichotomous

Hospital

Limiting Long Term
Condition (LLTC)

Ward

Admission Type

Length of stay
System Characteristics
Institutional (xij3)

0=Low Tech
1=High Tech
0=Non-teaching
1=Teaching
0=Smallest (<382)

Hospital size

Categorical

Hospital

1=Middle (433-508)
2=Large (>813)

Location
Organizational

Dichotomous

Hospital

0=Outside of London
1=Within London
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Nurse staffing

Continuous (xij4)

Hospital

Derived average patient
to nurse ratio

Nurse work environment

Continuous (xij5)

Hospital

Average PES-NWI
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Table 2. Variables in Analysis of U.S. Data
Variable

Type

Level

Measurement

Predictors
0=U.S.-educated

Foreign Educated Nurse

Dichotomous

Individual

FEN Proportion (xi1)

Continuous

Hospital

1=Foreign Educated
Hospital Proportion of
FENs
0=Low (<2.4%)

FEN Category

Categorical

Hospital

1=Moderate (2.4-23%)
2=High (>23%)

Outcome: Patient Satisfaction (HCAHPS), yi
Patients gave a rating of 9
Continuous
Hospital
Percent
or 10 (high)
Patients would definitely
recommend the hospital to Continuous
Hospital
Percent
friends and family
Nurses always
Continuous
Hospital
Percent
communicated well
Patients always received
help as soon as they
Continuous
Hospital
Percent
wanted
Doctors always
Continuous
Hospital
Percent
communicated well
Staff always explained
Continuous
Hospital
Percent
medications
Pain was always well
Continuous
Hospital
Percent
controlled
Nurse Demographics
Age

Continuous

Individual

Gender

Dichotomous

Individual

Years Experience

Continuous

Individual

Continuous

Hospital

Dichotomous

Inidivudal

Continuous

Hospital

Baccalaureate Degree or
Higher Nursing Education

Covariates

Age
0 = Male
1 = Female
Years as a practicing nurse
Mean years of experience
0 = Less than
baccalaureate
1 = Baccalaureate
education or higher
Derived average
proportion of
baccalaureate educated
nurses
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Institutional (x2)
Hospital technology

Categorical

Hospital

0=Low
1=High
0=None

Hospital teaching status

Categorical

Hospital

1=Minor
2=Major
0<100 beds

Hospital bed size

Categorical

Hospital

1=101-250 beds
2>250 beds

Continuous

Hospital

Hospital Ownership

Categorical

Hospital

Location (CBSA Type)

Categorical

Hospital

Number of beds
0 = Nonprofit
1 = Profit
0=Rural (<49,999)
1=Metropolitan (>50,000)
0=CA

State

Categorical

Hospital

1=NJ
2=PA
3-FL

Organizational Characteristics
Nurse staffing

Continuous (x3)

Hospital

Derived average patient to
nurse ratio

Nurse work environment

Continuous (x4)

Hospital

Average PES-NWI

Patient variables. Measures of patient care experience are the key outcomes in this
study. Responses to 8 questions about care experience were considered in the English data; and
7 questions were considered in the U.S. data. Additionally, risk adjustment models were
constructed for English patients’ health status and demographic characteristics to approximate
the HCAHPS risk adjustment model as closely as possible given the available data.
Patient care experience: England. The English patient care experience data were
available at the patient level. Patient care experience indicators were transformed to 0 or 1
measures (1 representing the patient gave a positive response to the question to make it most
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comparable to the HCAHPS data) based on patient response to the care experience questions
(Table 3).

Table 3. Construction of English Patient Satisfaction Responses
NHS Adult Inpatient Satisfaction
Survey Question

Response Categories

Transformed response

“Overall, how would you rate the
care you received?”

“excellent,” “very good”

Rate care received as very
good or excellent

“Did you ever want to complain
about the care you received in
hospital?”

“No”

“Overall, did you feel you were
treated with respect and dignity
while you were in the hospital?”

“yes, always”

"Did a member of staff explain
the purpose of the medicines you
were to take at home in a way
you could understand?"

"yes, completely"

“When you had important
questions to ask a nurse, did you
get answers that you could
understand?”

“yes, always,”

“Did you have confidence and
trust in the nurses treating you?”

“yes, always,”

"When you had important
questions to ask a doctor, did
you get answers that you could
understand"
"Do you think the hospital staff
did everything they could to help
control your pain?"

“good,” “fair,” “poor”

“Yes”

“yes, sometimes,” and “no”

"yes, to some extent," and
"no"

“yes, sometimes,” and “no”

“yes, sometimes,” and “no”
“yes, always,”
“yes, sometimes,” and “no”
"yes, definitely"
"yes, to some extent; no"

Didn’t want to complain
about care

Always treated with respect
and dignity
A member of staff
completely explained the
purpose of medicines.
Nurses always provided easy
to understand answers

Always had confidence and
trust in nurses

Doctors always provided
easy to understand answers
Hospital staff did everything
they could to help control
pain.
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Risk adjustment: England. In the analysis of English data, five variables were used for
risk adjustment of patient mix across trusts. The similarity between the English risk adjustment
and HCAHPS risk adjustment is displayed in Table 4.

Table 4. Patient-Mix Risk Adjustment
NHS AIS (England)
Categorical Age (16-35; 36-50; 51-65; 66+)
Discharge ward (general medicine, general
surgery, trauma & orthopedics, cardiology,
urology, gynaecology, geriatric medicine, all
other)
Limiting long term conditions (LLTCs
[comorbidities] summarized as none, one, or
multiple based on the number of conditions
checked off in each of the following
categories: deafness or hearing impairment,
blindness or partial sightedness, illnesses (i.e.,
cancer, HIV, diabetes, chronic heart disease,
or epilepsy), physical conditions, mental
health conditions, and learning disabilities)
Type of admission (emergency or urgent,
waiting list or planned in advance, or
something else)
Not available in the English data

HCAHPS (U.S.)
Categorical Age
Service line (medical, surgical, or maternity
care)

Self-reported health status

Emergency room (ER) admission

Education

Not available in the English data

Language other than English spoken at
home
Response percentile

Not performed for the analysis of English data

Age by service line interactions

Not available in the English data

Sex (male or female)
1

1

Not included in HCAHPS risk adjustment

Sex is not included in HCAHPS risk-adjustment, but research shows that patient care
experience influences patient care experience (Findik, Unsar, & Sut, 2010)
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Patient care experience: U.S. The U.S. patient care experience data were available at the
hospital level. Thus, values represent the percent of patients in a hospital giving a favorable
rating.
The five composite measures used include:






Doctors always communicated well
Nurses always communicated well
Patients always received help as soon as they wanted
Pain was always well controlled
Staff always explained medications

The remaining measures used represent individual survey questions and include two global
measures:



Patients gave a rating of 9 or 10 (high), and
Patients would definitely recommend the hospital

Nursing variables. Nurse characteristics used for descriptive and analytic purposes were
acquired from the RN4CAST-EU Nurse Survey in England and the Multi-State Nurse Survey in the
U.S. Characteristics were assessed individually for descriptive purposes and aggregated to the
organizational level for analytic purposes. The proportion of foreign educated nurses within the
hospital was the key independent explanatory variable in this study. Other important nursing
characteristics that were compared between FENs and domestically educated nurses because
they could possibly influence quality of care were baccalaureate education, years of experience,
staffing, and nurse work environment.
Individual nurse characteristics. The key explanatory variable in this study was the
proportion of FENs employed in a hospital. The proportion of FENs per hospital was estimated
by dividing the number of FENs in each hospital that responded to the survey by the total
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number of RNs that respond in each hospital. In England, this was assessed following nurse
responses to two questions: ‘Did you receive your basic nursing education in the country where
you currently work as a professional nurse?’ with two response categories: “yes” or “no”; and a
follow up question, ‘If NO, in what country did you receive your basic nursing education?’ with
the option to fill in country of education. Nurses were considered domestically educated if they
marked “yes” in response to the first category, but filled in: “Great Britain,” “Ireland”. In the
U.S., foreign education was assessed following nurse responses to one question: “Where did you
receive your basic nursing education?” with the option to mark one of 14 countries/regions or
an “other (write in)” category. They were considered domestically educated if they marked the
option of “Puerto Rico and U.S. Territories.”
Demographic characteristics reported by domestic nurses and FENs included age (in
years), sex, years of experience as a nurse, and educational attainment (baccalaureate degree or
not). Nurse education was derived from a question asking nurses about the highest degree they
hold in nursing. Those answering “baccalaureate degree,” “master’s degree,” or “doctoral
degree in nursing or related field” were considered educated to a “baccalaureate degree or
higher in nursing.” There was another question asking nurses about the years of experience they
have working as a nurse. This question varied slightly among the surveys. For English nurses and
nurses from Pennsylvania, New Jersey, and California, it was the number of years they have
provided direct patient care as an RN; and for nurses from Florida, it was the number of years
they worked as a registered nurse in the U.S.
Organizational nurse characteristics. In line with the organizational sociology
framework, nurse responses were aggregated to the hospital level for analytic purposes.
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Hospitals were categorized according to the proportion of FENs they employed for descriptive
purposes. A categorical variable, FEN category, was created based on the percentages of FENs in
hospitals. The quartile of hospitals employing the lowest proportion of FENs was categorized as
“low”; the quartile of hospitals employing the highest proportion of FENs was categorized as
“high”; and the middle two quartiles of hospitals were categorized as “moderate.”
Additionally, considering the complex interplay between staffing and patient outcomes,
a patient-to-nurse staffing variable was included in the study. In England and the U.S., this was
calculated using data from nurses. Nurses were asked about the number of patients and RNs on
their unit during their most recent shift/day. Staffing was calculated as the number of patients
divided by the number of RNs and the mean was calculated for each hospital (Aiken et al.,
2011).
Nurse work environment was derived from nurse responses to the PES-NWI. For this
study, all of the subscales were used. Following previous work (Aiken, Sloane, Clarke,
Poghosyan, Cho, You, Finlayson, Kanai-Pak, & Aungsuroch, 2011), subscale measures were
calculated for each hospital by averaging the values of all items on each of the five subscales for
all nurses in the hospital. These five aggregated subscales were then averaged to produce a
single composite measure of the nurse work environment. PES-NWI subscales and the
composite scale ranged in value from 1 to 5 where 5 is the best environment. The composite
score was retained for use in regression models.
Tables 5 and 6 display the results of a Pearson correlation test which was performed on
each sample to assess for collinearity among the work environment variables, the composite
score, and the mean staffing score. As expected, there was collinearity observed between many
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domains and between individual domains and the composite score in both the English and U.S.
samples. The correlation coefficient between staffing (patient to nurse ratio) and the staffing
and resource adequacy domain of the practice environment scale was not strong enough in the
English or the U.S. sample (-0.2785 and -0.4858) to warrant exclusion from the PES-NWI
composite score. In fact, none of the correlation coefficients were strong enough to warrant
exclusion from the composite score.
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Table 5. Pearson Correlations for Nurse Work Environment Domains, England
1
1. Staffing and resource adequacy

1

2. Collegial nurse-physician relationships

0.2696

2

3

4

5

6

7

1

1

***
3. Nurse manager ability, leadership and support
4. Nursing participation in hospital affairs
5. Nursing foundations for quality of care
6. PES-NWI composite score (mean)
7. Staffing (patient to nurse ratio)

0.7216

0.3854

1

***

***

0.6862

0.3123

0.6691

***

***

***

0.5543

0.3462

0.6764

0.6121

***

***

***

***

0.8329

0.5886

0.8969

0.819

0.7888

***

***

***

***

***

-0.2785

-0.0803

-0.1419

-0.2392

0.0306

-0.1874

***

***

***

***

***

***

1
1
1

*p<0.05 ** p<0.01 *** p<0.001: weak correlation if correlation coefficient is -0.3-0.3; moderate correlation if coefficient is -0.6 - -0.3 or 0.3-0.6; and
strong correlation if correlation coefficient is -1 - -0.6 or 0.6 -1.0
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Table 6. Pearson Correlations for Nurse Work Environment Domains, U.S.
1
1. Staffing and resource adequacy

1

2. Collegial nurse-physician relationships

0.5834

2

3

4

5

6

7

1

1

***
3. Nurse manager ability, leadership and support

0.7077

0.5269

1

4. Nursing participation in hospital affairs

***
0.668

***
0.5396

0.7335

***

***

***

0.7328

0.6055

0.7779

0.8765

***

***

***

***

0.7801

0.6673

0.7888

0.8118

0.8625

***

***

***

***

***

-0.4858

-0.336

-0.282

-0.2841

-0.3322

-0.3772

***

***

***

***

***

***

5. Nursing foundations for quality of care
6. PES-NWI composite score (mean)
7. Staffing (patient to nurse ratio)

1
1
1

*p<0.05 ** p<0.01 *** p<0.001: weak correlation if correlation coefficient is -0.3-0.3; moderate correlation if coefficient is -0.6 - -0.3 or 0.3-0.6; and
strong correlation if correlation coefficient is -1 - -0.6 or 0.6 -1.0
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Institutional variables. Institutional variables used for descriptive and analytic purpose
were acquired from the RN4CAST-EU Organisational Survey in England and the AHA Annual
Survey of Hospitals in the U.S. These institutional variables were included as covariates in the
models based on research demonstrating their association with quality of care.
In England, four hospital institutional characteristics from the RN4CAST-EU
organisational survey were used. These included hospital size, teaching status, technology
status, and location. Hospital size was a categorical variable created based on the number of
beds within hospitals. The quartile of hospitals with the lowest number of beds was classified as
smallest (<382 beds); the quartile of hospitals with the most as large (>813 beds); and the two
middle quartiles as middle (433-508 beds). Teaching status was dichotomous—hospitals were
was classified as teaching hospitals if the trust was affiliated with a university. Technology status
was dichotomized as high or low based on whether a hospital in the trust provided open heart
surgery or organ transplant surgery. Location was dichotomized as within London or outside of
London based on location of the hospital.
In the U.S., six hospital institutional characteristics from the 2007 AHA Annual Survey of
Hospitals were used. These included hospital size, teaching status, technology status,
ownership, population density, and state. Hospital size was characterized as small, medium or
large based on number of beds available (<100, 101-250, >250, respectively). The continuous
variable of bed number was also retained for regression analysis. Teaching status was classified
as none, minor and major, depending on trainee to bed ratio (0, <1:4, >1:4). Technology status
was dichotomized by the availability of open-heart surgery or organ transplantation as defined
by Silber (2007). Hospitals were classified by population density as defined by the census
derived measure, Core Based Statistical Area and categorized into urban (more than 50,000
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people) and rural (fewer than 49,999 people). State was categorical and represented the state in
which the hospital was located—California, Florida, New Jersey and Pennsylvania. Ownership
was dichotomized as nonprofit or for-profit.
Data Analysis Plan
The following section discusses the data analysis plan in detail. First, construction of the
analytic dataset is described, followed by the specific steps of analysis to approach the specific
aim. Two separate datasets were constructed—one for England and one for the U.S. The survey
data are contained in Stata .dta files. STATA v. 13.1 was used for data management and all
analysis procedures (StataCorp., 2014).
Construction of the analytic dataset: England. In total, three data files from 2009-2010
were used to construct the analytic dataset: the RN4CAST-EU nurse survey, the RN4CAST-EU
organisational survey, and the NHS Adult Inpatient Survey. Figure 2 depicts the data linkage
procedure. The steps in constructing the analytic dataset are described as below:
1. First, the RN4CAST-EU nurse survey data were cleaned for observations in England only.
This dataset was saved.
2. Next, the RN4CAST-EU organisational survey data were cleaned for hospitals in which
nurses returned surveys.
a. Hospitals were described as large or small based on their number of beds
relative to the mean.
b. A new variable “London” was created. Hospitals with region codes in “London”
were defined as “London.”
c. The new hospital dataset was saved.
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3. Next, the organisational and nurse survey datasets were merged based on a common
identifier: “groupid.”
a. Observations with a missing “groupid” were dropped from the merged dataset.
b. A new variable: FEN was created. FEN is 0 for nurses who reported being
educated in England and 1 for nurses who say they were not educated in
England.
c. Data were cleaned for missing and invalid values (e.g., age<0, sex=3).
d. The staffing variable was created for each nurse: #patients on last shift divided
by the number of nurses on the last shift.
e. Descriptive analysis comparing FENs and English nurses used this nurse-level
dataset.
4. Next, hospital-level variables were generated by taking means of variables of interest at
the hospital level.
a. A nurse work environment composite score was generated by taking the mean
of the individual NWI-PES subscales for each hospital.
b. Categorical variables for staffing, work environment, and proportion of foreign
educated nurses were created by taking quartiles using the xtile command in
STATA.
c. Aggregated hospital level variables were “kept” and all others were dropped
from the combined nurse-hospital dataset.
5. Lastly, the NHS Adult Inpatient Survey dataset and nurse-hospital dataset were merged
based on “groupid.”
a. Data were cleaned for missing and invalid values.
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b. A LLTC variable was created based on number of comorbidities.
c. Care experience responses were simplified to reflect the highest rating (as
detailed in Table 3).

Figure 2. English Data Sources and Linkages
RN4CAST Survey
(Organizational) 2
Trust ID
Hospital Level Data
Bed size
Teaching status
Technology available
Location

3

RN4CAST Survey
(Nurse)
1
Trust ID
Individual Level Data
Age
Sex
Years experience
Bachelor’s education
Country of education
Hospital Level Data
Proportion FENs
Staffing
PES-NWI

5

NHS Adult Inpatient
Satisfaction Survey
Trust ID
Individual Level Data
Patient care
experience
Age
Sex
LLTC
Ward
Admission Type
LOS

Construction of the analytic dataset: U.S. In total, three data files were used to construct
the analytic dataset: the Multi-State Nurse Survey, 2006-2008; the AHA Hospital survey, 2007;
and the HCAHPS Survey, October 2006-June 2007. Figure 3 depicts the data linkage procedure.
The steps in constructing the analytic dataset are described as below:
1. First, the Multi-State Nurse Survey data were cleaned for observations of RNs working in
inpatient adult units only (nurses reporting their last unit as psychiatry, long term care,
or labor and delivery were dropped from analysis).
a. The number of nurses at each hospital was calculated. Only nurses working in
hospitals with ten or more adult inpatient nurse respondents were kept.
b. A new variable, FEN, was created. FEN is 0 for nurses educated in the U.S. and 1
for nurses who say they were not educated in the U.S.
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c. Nurse statistics were aggregated to the hospital level by calculating means for
each hospital.
2. Second, AHA hospital statistics were brought in by matching hospital statistics to the
aggregated nurse data based on “hospital id.” Duplicate hospitals were dropped.
3. Lastly, HCAHPS data were brought in by matching hospital level patient outcomes to the
aggregated nurse/hospital data based on CMS identifier. Only nurse/hospital data with
matched patient HCAHPS outcomes were kept.
Figure 3. U.S. Data Sources and Linkages
Multi-State Nursing
and Patient Safety
Study
1
Hospital ID
Individual level data
Age
Sex
Years experience
Country of education
Bachelor’s education
Hospital Level Data
Proportion FENs
Staffing
PES-NWI

2

AHA Annual Survey of
Hospitals
Hospital ID – CMS ID #
Hospital Level Data:
Bed size
Teaching status
Technology available
Location
CBSA
Ownership

3

HCAHPS
CMS ID #
Hospital Level Data
Patient care
experience

Analysis Procedures. This study of independent replications of similar analyses in two
countries used a cross sectional secondary analysis design to determine the relationship
between hospital employment of foreign educated nurses and patient care experience. Due to
the nature of the data, a multilevel modeling approach in sequential stepwise fashion was
employed. Hospital level variables were constructed as independent variables for the nurse and
hospital characteristics and the outcome variables were analyzed at the individual patient level
in England and at the hospital level in the U.S.
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Prior to analysis, the data were inspected for patterns and missing data. Preliminary
analysis compared foreign and domestically educated nurses and described nurses overall,
English patients, English hospitals overall, U.S. hospitals by state, and patient experience
outcomes. Then, structural and organizational characteristics of hospitals and patient
experience were compared across hospitals with high, moderate, and low proportions of FENs.
To assess the specific aim, regression models were built regressing a ten percent increase in the
hospital proportion of foreign educated nurses on patient care experience, first unadjusted,
then accounting for patient (England only), nurse, system, and organizational characteristics in a
stepwise fashion.
Preliminary analyses. Prior to analyzing the aim, descriptive statistics were calculated
for all of the study variables and characteristics of hospitals and patients were compared across
hospitals employing different proportions of FENs. First, characteristics of FENs and domestically
educated nurses were compared in each of the samples using F tests for continuous variables
(age and years of experience) and chi-square tests for categorical variables (sex, baccalaureate
education, country of education, and state of employment [U.S. only]) to identify any significant
differences between the two groups. Next, hospital characteristics were described in each of the
samples. In England, simple means and percentages were calculated, while in the U.S.,
characteristics were described overall and by state. Characteristics of U.S. hospitals in different
states were compared using F tests (from analysis of variance) for continuous variables and chisquare tests for categorical variables. Hospital-level nurse reported staffing and work
environment were described as a continuous variables in both samples. Next, characteristics of
patients in the English sample were described using means and standard deviations for the
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continuous variable (length of stay) and percentages for categorical variables. Lastly, patient
care experiences were reported using means, standard deviations, and ranges.
In addition to descriptive statistics, preliminary analysis was performed to determine if
there were any significant differences with respect to nurse, hospital, and patient (England only)
characteristics across hospitals with low, moderate, and high proportions of FENs. Categories
were made by taking quartiles of hospital proportions of FENs using the xtile command in
STATA. Those in the highest quartile were considered “high proportion;” the two middle
quartiles were considered “moderate proportion;” and the bottom quartile, “low proportion.”
This categorization is consistent with previous research and was developed on the basis of
distribution of FENs across hospitals (Neff, Cimiotti, Sloane, & Aiken, 2013). Chi-square tests (for
categorical variables) and F tests (from analysis of variance for continuous variables) were used
to identify significant differences in structural (i.e., technology status, hospital size, teaching
status, location, ownership [U.S. only], and population density [U.S. only]) and organizational
(i.e., staffing, work environment) variables amongst the groups of hospitals employing different
proportions of FENs. Additionally, for the available English data, patient characteristics (i.e.,
length of stay, age, sex, emergency hospitalization, discharge ward, and LLTC) were compared
across the three categories of FEN employment. Chi-square tests (for categorical variables) and
F tests (from analysis of variance for continuous variables) were used to identify significant
differences amongst the patients in hospitals employing different proportions of FENs.
Analysis of Specific Aim: To determine the relationship between hospital employment
of foreign educated nurses and patient care experience.
Analysis of the specific aim took place at the patient level in England and at the hospital
level in the U.S. First, patient care experiences were compared across hospitals with low,
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moderate, and high proportions of FENs. Then, regression models were used to examine the
relationship between an increased proportion of FENs and patient care experience. A sensitivity
analysis was performed for patient experience in England at the hospital level.
First, assessment of patient care experience across hospitals with different proportions
of FENs offered a description of what patient experiences looks like in hospitals employing
different proportions of FENs. Considering the outcome was continuous, F tests (from analysis of
variance) were used to identify significant differences in patient care experience amongst
hospitals employing different proportions of FENs.
Next, to assess for collinearity, Pearson correlation coefficients were calculated for all of
the variables proposed to be used in the models. Strength of correlations was assessed based on
the coefficients and considered weak if the correlation coefficient was between -0.3 and 0 or 0
and 0.3; moderate if the coefficient was between -0.6 and -0.3 or 0.3 and 0.6; and strong if the
correlation coefficient was between -1 and -0.6 or 0.6 and 1.0 (Allison, 1999). Variance inflation
factors were also calculated for each independent variable by regressing the variable on all
other variables in the model.
Lastly, regression models were built to determine the effect of a ten-percent increase in
the proportion of FENs on patient care experience before and after controlling for additional
characteristics. The approach first examined the bivariate relationship. Then, the modelling
approach focused on estimating the effect of FENs on outcomes while also accounting for the
patient (in England only), institutional, and organizational characteristics, in a stepwise manner.
This modeling approach explored whether the effect of FENs on outcomes changed when other
characteristics of interest were accounted for. Statistical significance was set at p< .05.
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Because the patient care experience English data are dichotomous, logistic regression
was used to determine how the 8 patients’ assessments of care are related to a 10% increase in
the proportion of FENs and the other independent variables of interest. Robust logistic
regression models were built, allowing for clustering of patients within hospitals. The general
model was first fit using the form:
(1) g(E[yij])=α+β1xij1 + ε
where g is the logit function, E[yij] is the expected outcome of interest of the jth patient
in the ith trust (patient care experience), α is a constant, β1 is the parameter estimate for the
covariate, xij1 is the vector of the variable proportion of FENs, and ε is a random error variable. A
series of stepwise models were developed, including: patient characteristics (2), nursing
characteristics (3), institutional characteristics (4), with nurse staffing (5), work environment (6)
individually, then together (7).
(2) g(E[yij])=α+β1xij1+β2xij2 + ε
β2 is the parameter estimate for the covariate and xij2 is the vector of the patient characteristics
(3) g(E[yij])=α+β1xij1+ β2xij2 + β3xij3 + ε
β3 is the parameter estimate for the covariate and xij3 is the vector of the institutional
characteristics
(4) g(E[yij])=α+β1xij1+ β2xij2 + β3xij3 + β4xij4+ ε
β4 is the parameter estimate for the covariate and xij4 is the vector of the variable staffing
(5) g(E[yij])=α+β1xij1+ β2xij2 + β3xij3 + β4xij4+ β5xij5+ ε
β5 is the parameter estimate for the covariate and xij5 is the vector of the variable work
environment
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(6) g(E[yij])=α+β1xij1+β2xij2+β3xij3+β4xij4+ β5xij5+ β6xij6+ε
As a sensitivity analysis and to make the outcomes more comparable to the U.S.
HCAHPS data, linear regression was also used to determine how the 8 hospital-level patient
assessments of care are related to a 10% increase in the proportion of FENs and the other
variables of interest. In this case, the above models (1)-(6) apply, but g(E[yij]) should be
considered the average hospital response.
Because the U.S. data are continuous, multiple linear regressions were used to
determine how the eight patient care experience measures are related to a 10% increase in the
proportion of foreign educated nurses and the other independent variables of interest. The level
of analysis was at the hospital level. The general model was first fit using the form:
(7) yi=α+β1xi1+ ε
where y is the HCAHPS hospital mean, i is the hospital, α is a constant, β1 is the parameter
estimate for the covariate, xi1 is the vector of the variable proportion of FENs, and ε is a random
error variable.
A series of stepwise models were developed including: institutional characteristics (8)
and nurse staffing (9) and work environment (10) individually, then together (11).
(8) yi =α+β1xi1+β2xi2 + ε
β2 is the parameter estimate for the covariate and xi2 is the vector of the institutional
characteristics
(9) yi =α+β1xi1+ β2xi2 + β3xi3 + ε
β3 is the parameter estimate for the covariate and xi3 is the vector of the variable staffing
(10)yi =α+β1xij1+ β2xi2 + β3xi3 + β4xij4+ ε
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β4 is the parameter estimate for the covariate and xi4 is the vector of the variable work
environment.
(11)yi =α+β1xi1+β2xi2+β3xi3 + β4xij4+ β5xi5 + ε
Data Integrity
All of the data proposed in this study were housed and analyzed on a secure computing
server located in the School of Nursing at the University of Pennsylvania. The data analysis was
completed on the author’s individual computer, which is password protected and located in a
locked office within the Center for Health Outcomes and Policy Research. No physical data were
stored by the student. Any printed results of data analysis were kept in a locked office or
discarded to a secure, shredded, waste receptacle. No printed or electronic data were
transferred out of the School of Nursing via the Internet, email, or any other mode. The Office of
Technology and Information Systems (OTIS) maintained the security of the server, completing
nightly backups and weekly backups stored off site. OTIS was also responsible for maintaining a
secure firewall, antiviral software and patches, and other software updates.
Human Subjects. This study of patients and nurses in England and the U.S. was based on
primary data from nurse and organizational surveys and secondary data in the form of patient
care experience surveys (NHS AIS and HCAHPS) and national statistics (AHA). No direct contact
with human subjects was made.
The study population included adults hospitalized for acute medical problems in England
and 4 U.S. states in the same year as the nurse survey. Data were de-identified at the hospital
level in the U.S., and at the patient level in England. A random sample of registered nurses
practicing in English trusts and actively licensed and residing in the states of CA, FL, NJ, and PA
constitute the study population. The main risk for participants is linkage of a particular nurse to
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a particular hospital or outcome. However, several safeguards were put in place to protect the
privacy of all participants. The participant’s name, address, and license/registration number
were stripped upon receipt of the survey in the parent studies and no identifying information
was passed to the student. The study poses no risk to patients. All patient data were deidentified before being analyzed. The risks to nurses were minimal. The primary burden was the
survey itself—multiple choice “fill in the circle next to the best answer” type of question related
to demographics, work environment, and staffing.
This study, Protocol #821912, was evaluated by the Institutional Review Board of the
University of Pennsylvania and received exempt status (Appendix) as of February 10, 2015.
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Chapter 4: Results
Introduction
The purpose of this study was to expand our understanding of the relationship between
hospital employment of foreign educated nurses (FENs) and patient care experience. More
specifically, the aim was to determine the relationship between patient care experience and the
employment of FENs in hospitals in England and the U.S.
The data used in this research came from 3 sources collected in England from 2009-2010
and 3 sources collected in the U.S. from 2006-2008. The approach used here was of independent
replications of similar analyses in the two countries but with slightly different measures of
patient experiences. English sources included: 1) the RN4CAST-EU Nurse Survey, 2009-2010,
which is a multi-country nurse survey; 2) the RN4CAST-EU Organisational Survey, 2009-2010,
which collected information on the hospital characteristics for hospitals employing nurses
responding to the nurse survey; and 3) the 2010 NHS Adult Inpatient Satisfaction (AIS) Survey,
which includes patients’ assessments of their acute care hospitalization. The U.S. sources
included: 1) Multi-State Nurse Survey, 2006-2008, which is a four state nurse survey; 2) the AHA
Annual Survey of Hospitals, 2007, which collected information on characteristics of hospitals;
and 3) the publically available HCAHPS Survey, October 2006-June 2007, which includes
hospital-scores for patients’ experiences of hospital care.
Hospitals, nurses, and patients were included in this study if certain criteria were met. In
both samples, nurses were included if they worked in a study hospital as a staff nurse, reported
caring for between 1 and 20 patients on their last shift and were between the ages of 18 and 70.
These criteria were used to remove nurses who were not directly providing patient care. The
English nurse sample was limited to medical-surgical nurses (the U.S. nurse sample included
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medical-surgical and critical care nurses in hospitals reporting 2007 HCAHPS scores). In England,
patients were included if they responded to the 2010 NHS AIS Survey. The final sample included
31 hospitals in England and 2,962 nurses and 12,506 patients at the participating hospitals; and
407 hospitals in the U.S. and 19,825 nurses at the participating hospitals. As part of the
preliminary analysis, descriptive statistics were used to describe hospital and patient (in the case
of England) characteristics and patient outcomes, and to compare characteristics of FENs and
domestically educated nurses and characteristics of hospitals with low, moderate, and high
proportions of FENs.
Following a description of the hospitals, nurses, patients, and patient outcomes in the
samples, the remainder of the chapter describes analysis of the specific aim. In line with the
theoretical framework of the study—the Quality Health Outcomes Model—several possible
explanations were explored for the relationship between patient care experience and hospital
employment of FENs. The regression models reflect this exploration. Regression coefficients and
odds ratios of the regression of patient care experiences on a ten-percent increase in the
hospital proportion of FENs are presented before and after controlling for patient (in the case of
England), structural, and organizational characteristics. The U.S. models are presented at the
hospital level and the English models are presented at the patient level and account for patient
clustering within hospitals. A sensitivity analysis presenting English models at the hospital level
is also included.
Characteristics of the Samples
Hospitals. Characteristics of the sample of hospitals in England and the U.S. were
described. Table 7 illustrates the structural and organizational characteristics of the 31 hospitals
in the English sample. Based on the criteria of having the capacity for open heart surgery or major
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organ transplantation, more hospitals were considered low technology than high (65% versus
35%). And based on the criteria of being affiliated with a university, less than half of hospitals
were teaching hospitals (58% versus 42%). Nearly one-sixth of hospitals were located in London
(5 of the 31). Mean staffing for the hospitals was 8.79 patients/nurse and the mean work
environment composite score was 2.68.
Table 7. Characteristics of the English Hospitals (N = 31)
Characteristic

N (%)

Structural Characteristics
Technology
High

11 (35%)

Low

20 (65%)

Hospital size
Smallest (Fewer than 382)

7 (23%)

Middle (433-508)

14 (54%)

Largest (More than 813)

7 (23%)

Teaching Status
Teaching hospital

13 (42%)

Non-teaching hospital

18 (58%)

Location
London

5 (16%)

Not London

26 (84%)

Organizational Characteristics
Staffing (patients per nurse), mean ± SD

8.79 ±1.42

Work environment, mean ± SD

2.68 ± 0.41

SOURCE: Data from the RN4CAST-EU Organisational Survey, 20092010
NOTES: Percentages might not add to 100 because of rounding

Table 8 illustrates the structural and organizational characteristics of the 407 hospitals in
the U.S. sample both as a whole and separated by state. The proportion of FENs ranged from
1.4%-21.9% per state, with an average of 14.7%, (but the SD was high, indicating, even within
states, the range of proportion of FENs was wide). Technology status of the hospitals was roughly
equivalent in all states except for New Jersey, which only had 28% of its hospitals capable of
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transplant surgery and/or open heart surgery. Most of the hospitals were non-profit. Florida
accounted for more than half of the for-profit hospitals in the four states, with 49 out of 74. Most
of the hospitals across the four states were located in areas considered division or metropolitan.
Pennsylvania accounted for the majority of the hospitals located in areas with a population
between 10,000 and 50,000. In terms of bed size, most of the hospitals had greater than 100 beds,
with only 7% being 100 beds or less. New Jersey had the fewest “small” hospitals and California
had the most at 11 (7%). Most of the hospitals were classified as minor teaching hospitals or nonteaching hospitals. Pennsylvania accounted for more than half of all major teaching hospitals with
20 out of a total of 34 for all four states.
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Table 8. Characteristics of the U.S. Hospitals, Overall and by State (N = 407)
Hospitals inCharacteristic (N and %)

All Hospitals
N = 407 (%)

CA
n = 169 (42)

NJ
n = 40 (10)

PA
n = 91 (22)

FL
n = 107 (26)

p-value1

14.7 ± 15.1

21.9 ± 16.3

20.0 ± 14.8

1.4 ± 3.2

12.9 ± 10.8

<0.001

Structural Characteristics2
Proportion of FENs (mean ± SD)
Technology

<0.05

High

205 (50%)

89 (53%)

11 (28%)

51 (56%)

54 (50%)

Low

202 (50%)

80 (47%)

29 (72%)

40 (44%)

53 (50%)

Ownership

<0.001

Non-Profit

333 (82%)

149 (88%)

40 (100%)

86 (95%)

58 (54%)

Profit

74 (18%)

20 (12%)

0 (0%)

5 (5%)

49 (46%)

Population Density3

<0.001

Urban (>50,000)

378 (93%)

164 (97%)

40 (100%)

75 (82%)

99 (93%)

Rural (<50,000)

29 (7%)

5 (3%)

0 (0%)

16 (18%)

8 (7%)

Hospital size

0.132

<100

28 (7%)

11 (7%)

0 (0%)

8 (9%)

9 (8%)

101-250

180 (44%)

72 (43%)

16 (40%)

46 (51%)

46 (43%)

>250

199 (49%)

86 (51%)

24 (60%)

37 (41%)

52 (49%)

Teaching Status

<0.001

None

205 (50%)

90 (53%)

18 (45%)

38 (42%)

59 (55%)

Minor

168 (41%)

66 (39%)

21 (53%)

35 (38%)

46 (43%)

Major

34 (8%)

13 (8%)

1 (3%)

18 (20%)

2 (2%)

Organizational Characteristics, mean ± SD
Staffing (patients per nurse)

5.29 ± 1.50

4.36 ± 1.12

5.53 ± 0.77

5.80 ± 1.30

6.22 ± 1.60

<0.001

Work environment

2.67 ± 0.23

2.78 ± 0.22

2.64 ± 0.17

2.60 ± 0.23

2.59 ± 0.23

<0.001
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SOURCE: Data from the AHA Annual Survey of Hospitals, 2007
NOTES: Percentages might not add to 100 because of rounding; 1 P-values are based on F-tests (continuous variables) and on the chisquare test; 2Percents represent column percents (i.e. 53% of hospitals in California have a high technology status); 3Defined by a censusderived measure known as core-based statistical area (CBSA); urban hospitals were defined as 50,000 or more people and rural defined as
49,999 or fewer people.
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The mean staffing level for hospitals was 5.29. California had the “best” staffing levels
with an average of 4.4 patients per nurse which is consistent with the staffing mandate,
Assembly Bill 394, which was passed there in 1999 and went into effect in 2004 (McHugh, Kelly,
Sloane, & Aiken, 2011). Florida had the “worst” staffing levels with an average of 6.2 patients
per nurse. With regard to work environments, Florida and Pennsylvania had the worst work
environments with mean scores of 2.59 and 2.60, respectively. California had the best work
environment with a mean score of 2.78.
Comparing Tables 7 and 8 provides shows differences between hospitals in England and
the U.S. Compared to hospitals in the U.S., hospitals in England have higher levels of staffing
(greater patients per nurse ratios). They are also a lower proportion of high technology hospitals
in England than in the U.S. Mean work environment measures are essentially the same between
the two countries.
Nurses. Nurses—domestic and foreign educated—were compared in England and the
U.S. to explore if they differed in some way that could explain differences in patient care
experience. Table 9 illustrates the characteristics of the 2,962 nurses in the English sample both
as a whole and separated by education outside of (Non-U.K. Educated Nurses) or inside the U.K.
(U.K. Educated Nurses). The number of respondents ranged from 42 to 203 nurses per trust,
with an average of 113 nurses per trust (SD=46). The percentage of FENs across the study
hospitals ranged from 1.4% to 52% with a mean of 17% and a SD of 13%. While the vast majority
of nurses in the sample were females (92%), FENs were significantly more likely than U.K.
educated nurses to be male (12% versus 7%; p<0.001). On average, English nurses were 40 years
old with 14 years of experience as registered nurses. While mean age was similar between the
two groups, FENs had on average 3 more years of experience than U.K. nurses (p<0.001). Nearly
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28% of all nurses had a baccalaureate degree (BSN) or higher degree in nursing, but FENs were
significantly more likely to have BSNs than U.K. nurses (52% versus 23%, p<0.001). Most FENs
were educated in the Philippines with India and countries in Africa being the next two most
common source countries.

82
Table 9. Nurse Characteristics in the English Study Hospitals (N=2,962)
Nurse Characteristics

U.K.
Educated
Nurses
(N = 2486)
n (%)

Non-U.K.
Educated Nurses
(N =476)
n (%)

Total
(N=2962)

Missing

pvalue1

N (%)

Age (mean ± SD)

39.3 ± 7.8

39.7 ± 10.5

39.7 ± 10.1

129

0.39

Years of experience (mean ± SD)
Baccalaureate Degree or Higher Nursing
Education
Sex

16.6 ± 7.4

13.4 ± 11

13.9 ± 10.6

216

<0.001

238 (52%)

565 (23%)

803 (28%)

75

<0.001

18

<0.001

Male

59 (12%)

173 (7%)

232 (8%)

Female

416 (88%)

2296 (93%)

2712 (92%)

Country of education

23

Philippines

145 (30%)

.

.

India

113 (24%)

.

.

Africa (all countries)

89 (19%)

.

.

Europe (non-UK)

35 (7%)

.

.

Other Asian

15 (3%)

.

.

Other Western2

8 (3%)

.

.

7 (1%)

.

.

64 (13%)

.

.

Other

3

Missing/invalid

SOURCE: Data from the RN4CAST-EU Nurse Survey, 2009-2010
NOTES: Percentages might not add to 100 because of rounding; 1 P-values are based on F-tests (continuous variables) and on
the chi-square test; 2 Includes U.S., Canada, Australia, and New Zealand; 3 Includes Saudi Arabia, Caribbean countries, and
South American countries.
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Table 10 illustrates the characteristics of the 19,825 nurses in the U.S. sample both as a
whole and separated by education outside (Non-U.S. Educated Nurses) or inside of the U.S. (U.S.
Educated Nurses). The number of respondents ranged from 10-192 per hospital, with an
average of 37 respondents (SD=28). The percentage of FENs across the study hospitals ranged
from 0% to 88% with a mean of 15% and a SD of 15%. While the vast majority of nurses in the
sample were females (92%), FENs were significantly more likely than U.S. educated nurses to be
males (9% versus 8%; p<0.001). On average, U.S. nurses were 44 years old with 15 years of
experience as registered nurses. FENs were slightly older than U.S. nurses (45 years old;
p<0.001) and had on average about 5 more years of experience than U.S. nurses (p<0.001).
Nearly 41% of all nurses had a BSN or higher degree in nursing, but FENs were significantly more
educated than U.S. nurses (70% versus 36%, p<0.001). Distribution of FENs was similar across
states, except for Pennsylvania, in which hospitals only had 2% foreign educated nurses. Most
FENs were educated in the Philippines with India and countries in Europe being the next two
most popular sources.
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Table 10. Nurse Characteristics in the U.S. Study Hospitals (N=19825)
Nurse Characteristics

Non-U.S.
Educated
Nurses (n =
2827)
n (%)

U.S. Educated
Nurses
(n = 16998)

Total

n (%)

N (%)

Missing

p-value1

Age, mean ± SD

44.7 ± 9.9

43.7 ± 10.7

43.8 ± 10.6

330

<0.001

Years of experience, mean ± SD
Baccalaureate Degree or Higher
Nursing Education
Sex

19.7 ± 11

15.3 ± 11

15.9 ± 11.1

274

0.001

1981 (70%)

6159 (36%)

8140 (41%)

19

<0.001

59

<0.001

Male

248 (9)

1292 (8)

1540 (8)

Female

2554 (91)

15672 (92)

18226 (92)
0

<0.001

State of Work
California

1253 (20%)

4930 (80%)

6183 (31%)

New Jersey

866 (21%)

3267 (79%)

4133 (21%)

Pennsylvania

88 (2%)

4864 (98%)

4952 (25%)

Florida

620 (14%)

3937 (86%)

4557 (23%)

Country of education (N and %)

156

Philippines

1862 (66%)

.

India

161 (6%)

.

Africa (all countries)

42 (2%)

.

Europe

209 (7%)

.

Canada

192 (7%)

.

Other, Asian

138 (5%)

.

2

223 (8%)

.

Other
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SOURCE: Data from the Multi-State Nurse Survey, 2006-2008
NOTES: Percentages might not add to 100 because of rounding; 1 P-values are based on F-tests (continuous variables) and on
the chi-square test; 2Includes Caribbean, Latin America, Mexico, the Middle East, Australia, and Russian Federation)

86
Compared to English FENs, U.S. FENs were older (mean 45 years old versus 39 years old).
Similarly, English and U.S. FENs (compared to their U.K.- and U.S.- educated counterparts) were
more likely to be male, have a bachelor’s degree or higher nursing education, and had more years
of experience. The rank order of source countries for FENs was also similar between the two
countries with the majority of FENs being educated in the Philippines and India, respectively.
Patients. Table 11 illustrates the characteristics of the 12,506 patients in the English
sample. The number of patient respondents ranged from 325 to 486 per hospital, with an
average of 408 and a standard deviation of 41. Overall, the average length of stay for patients
was 5.7 days (with a wide range of 9.3, indicating some patients stayed significantly longer than
others). Most patients were female and greater than 66 years of age. Most hospitalizations were
emergency, as opposed to planned (60% vs 40%). Most patients were discharged from medical
and surgical units (with trauma and orthopedics being the third most common discharge ward).
Additionally, most patients (56%) had one or more limiting long term conditions as opposed to
none (44%).

87
Table 11. Patient Characteristics in the English
Study Hospitals (N=12,506)
Characteristic

Mean N (%)

Average length of stay, days (mean ±
SD)
Age group

5.7 ± 9.3

16-35

1070 (9%)

36-50

1742 (14%)

51-65

3203 (26%)

66+

6491 (52%)

Sex
Male

5813 (47%)

Female

6693 (53%)

Type of hospitalization
Emergency

7255 (60%)

Non-emergency

4814 (40%)

Discharge Ward
General medicine

2852 (23%)

General surgery

2321 (19%)

Trauma & orthopedics

1791 (14%)

Cardiology

746 (6%)

Urology

744 (6%)

Gynaecology

680 (5%)

Geriatric Medicine

539 (4%)

All other
Limiting Long Term Conditions1
None

2833 (23%)
5543 (44%)

One

4862 (39%)

Two or more

2101 (17%)

SOURCE: Data from the NHS Adult Inpatient Satisfaction
Survey, 2010
NOTES: Percentages might not add to 100 because of
rounding; 1 Limiting long term conditions include deafness or
hearing impairment, blindness or partial sightedness, illnesses
(i.e., cancer, HIV, diabetes, chronic heart disease, or epilepsy),
physical conditions, mental health conditions, and learning
disabilities.
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Table 12 describes the distribution of England AIS Survey scores at the patient level. Overall,
78% of patients would rate the care they received as very good or excellent; 75% always had
confidence and trust in the nurses treating them; 92% didn’t want to complain about the care
they received while in the hospital. And 79% felt that they were treated with respect and
dignity.
Table 12. England Adult Inpatient Satisfaction Survey Outcomes, n=12506
Outcome

Mean

SD

Rate care received as very good or excellent

77.67%

41.65%

Didn’t want to complain about care

91.53%

27.85%

Always treated with respect and dignity

78.85%

40.84%

Nurses always provided easy to understand answers

65.43%

47.56%

"Always" had confidence and trust in the nurses

74.70%

43.47%

Doctors always provided easy to understand answers

66.13%

47.33%

A member of staff always explained the purpose of medicines

73.01%

44.39%

Hospital staff did everything they could to help control pain

70.98%

45.39%

SOURCE: Data from the NHS Adult Inpatient Satisfaction Survey, 2010
NOTES: Range for each outcome is 0-100% (Patient responses are categorized as either agreeing or disagreeing
with the statement).

Table 13 describes the distribution of HCAHPS scores across the 407 U.S. hospitals. Overall,
59% of patients gave the highest rating (9 or 10), 69% agreed that nurses always communicated
well; 55% of patients always received help as soon as they wanted; 65% would definitely
recommend the hospital to friends/family.
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Table 13. U.S. Hospitals HCAHPS Outcomes, n=407
Outcome
Patients gave a rating of 9 or 10 (high)

Mean

SD

Range

59.35

8.87

33-90

Patients would definitely recommend the hospital

64.53

9.86

36-90

Nurses always communicated well

68.66

6.84

48-84

Patients always received help as soon as they wanted

54.95

7.55

34-77

Doctors always communicated well

75.52

4.79

59-87

Staff always explained medications

53.58

6.09

35-77

Pain was always well controlled

64.30
5.81 42-81
SOURCE: Data from the Hospital Consumer Assessment of Healthcare Providers and Systems
(HCAHPS), available on the Hospital Compare Web site (October 2006–June 2007)

Preliminary Analysis
Hospital Characteristics. Preliminary analysis of hospital characteristics was conducted
at the hospital level in England and the U.S; and analysis of patient characteristics was
conducted at the patient level in England. For descriptive purposes, the characteristics of the
study hospitals and patients (in the case of England) were compared based categories on
hospitals with high, moderate, and low proportions of FENs. Chi-square tests and F tests (from
analysis of variance) were used for group comparisons. Figures 4 and 5 illustrate the distribution
of proportions of FENs in England and the U.S., respectively.
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Uneven distribution of FENs by types of hospitals as measured by system differences
was considered to explain the variation in patient care experience. Table 14 illustrates the
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system characteristics of the 31 hospitals in the English sample overall and categorized by
proportion of FENs that staff the hospitals. The percent of FENs ranged from 1.35% to 52% per
hospital, with an average of 16.8% (SD 12.7%). FEN categories were made by taking quartiles of
hospital proportions of foreign educated nurses using the xtile command in STATA. Hospitals
were grouped into three categories: those with the highest (>25%) proportion of FENs (n=8);
those with a moderate (5.5-25%) proportion of FENs, the two middle categories (n=15); and
those with the lowest (<5.5%) proportion of FENs (n=8). Hospitals with a high percentage of
FENs were significantly more likely than those with a low proportion to be located in London
(100% versus 31%). Interestingly, there was an even distribution of FENs outside of London, but
within London, all hospitals fell into the category employing the highest proportion of FENs.
Hospitals with a high percentage of FENs had significantly lower staffing than those with a low
proportion of FENs (mean of 7.6 patients versus 9.8 patients); and they had lower work
environment scores, indicative of poor work environments (2.75 versus 2.93), though the
difference was not significant. There were no differences across hospitals with low, medium,
and high percentages of FENs in terms of technology or teaching status and size.
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Table 14. Characteristics of the English Hospital Trusts (N = 31),
Overall and by the Proportion of Non-U.K. Educated Nurses (FENs)
Hospitals with-

All Trusts N
= 31 (%)
Characteristic (N and %)
Structural Characteristics

High Proportion
of FENs
(>25%)

Moderate
Proportion
of FENs
(5.5-25%)

Low Proportion
of FENs
(<5.5%)

N = 8 (25.8%)

N = 15 (48.4%)

N = 8 (25.8%)

p-value1

2

Technology

0.565

High

11 (35%)

4 (36%)

5 (45%)

2 (18%)

Low

20 (65%)

4 (20%)

10 (50%)

6 (30%)

Hospital size

0.053

Smallest (Fewer than 382)

7 (23%)

1 (14%)

5 (71%)

1 (14%)

Middle (433-508)

14 (45%)

3 (21%)

5 (36%)

6 (43%)

Largest (More than 813)

6 (20%)

4 (67%)

2 (33%)

0 (0%)

Teaching Status

0.213

Teaching hospital

13 (42%)

5 (38%)

4 (31%)

4 (31%)

Non-teaching hospital

18 (58%)

3 (17%)

11 (61%)

4 (22%)

Location
London

<0.001
5 (16%)

5 (100%)

0 (0%)

0 (0%)

Not London
Organizational Characteristics, mean ±
SD
Staffing (patients per nurse)

26 (84%)

3 (12%)

15 (58%)

8 (31%)

8.77 ± 1.47

7.60 ± 1.51

8.84 ± 1.32

9.81 ± 0.90

<0.01

Work environment

2.72 ± 0.45

2.75 ± 0.36

2.59 ± 0.47

2.93 ± 0.46

0.737

SOURCE: Data from the RN4CAST-EU Organisational Survey, 2009-2010; RN4CAST-EU Nurse Survey, 2009-2010
NOTES: Percentages may not add to 100% due to rounding; the abbreviation FEN (for foreign educated nurse) is used to denote non-U.K.
educated nurses; 1P-values are based on F-tests (continuous variables) and on the chi-square test; 2Percents represent row percents (i.e. 55% of
high technology hospitals have a high proportion of FENs)
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Table 15 illustrates the institutional and organizational characteristics of the 407 hospitals in the
U.S. sample overall and categorized by the proportion of FENs. The percent of FENs ranged from 0% to
87.5% per hospital, with an average of 14.8% (SD 15.1%). FEN categories were made by taking quartiles
of hospital proportions of foreign educated nurses using the xtile command in STATA. Hospitals were
grouped into three categories: those with the highest (>23%) proportion of FENs (n=99 hospitals); those
with a moderate (2.4-23%) proportion of FENs, the two middle categories (n=206); and those with the
lowest (<2.4%) proportion of FENs (n=102). Twenty-four percent of hospitals had a high proportion of
FENs, 51% had a moderate proportion of FENs, and 25% had a low proportion of FENs. For-profit
hospitals were most likely to have a moderate-proportion of FENs (64%; p<0.05). Of hospitals in rural
areas, the majority were most likely to have a low proportion of FENs (76%; p<0.001). Hospitals with a
high percentage of FENs had significantly lower (better) staffing than those with a low proportion of
FENs (mean of 4.7 [SD 1.5] patients versus 5.82 [SD 1.46] patients; p<0.001). Similarly, those with a high
proportion of FENs had significantly higher work environment scores than those with low proportions of
FENs, indicative of better work environments (2.71 [SD 0.23] versus 2.63 [SD 0.24]; p<0.05). There were
no differences across hospitals with low, medium, and high percentages of FENs in technology status or
teaching status.
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Table 15. Characteristics of the U.S. Hospitals (N = 407),
Overall and by the Proportion of Non-U.S. Educated Nurses (FENs)
Hospitals with All Hospitals
N = 407 (%)
Characteristic (N and %)
Institutional Characteristics

High
Proportion of
FENs (>23%)
N = 99 (24%)

Moderate
Proportion of FENs
(2.4-23%)
N = 206 (51%)

Low Proportion
of FENs (<2.4%)
N = 102 (25%)

2

Location

<0.001

California

169 (42%)

67 (40%)

92 (54%)

10 (6%)

Pennsylvania

91 (22%)

0 (0%)

17 (19%)

74 (81%)

Florida

107 (26%)

17 (16%)

76 (71%)

14 (13%)

New Jersey

40 (10%)

15 (38%)

21 (53%)

4 (10%)

Structural Characteristics

2

Technology

0.349

High

202 (50%)

52 (26%)

95 (47%)

55 (27%)

Low

205 (50%)

47 (23%)

111 (54%)

47 (23%)

Ownership

<0.05

Non-Profit

333 (82%)

83 (25%)

159 (48%)

91 (27%)

Profit

74 (18%)

16 (22%)

47 (64%)

11 (15%)

Population Density3

<0.001

Urban (>50,000)

378 (93%)

98 (26%)

200 (53%)

80 (21%)

Rural (<50,000)

29 (7%)

1 (3%)

6 (21%)

22 (76%)

<100

28 (7%)

0 (0%)

11 (39%)

17 (61%)

101-250

180 (44%)

46 (46%)

82 (46%)

52 (29%)

>250

199 (49%)

53 (27%)

113 (57%)

33 (17%)

202 (50%)

58 (29%)

92 (46%)

52 (26%)

Hospital size

<0.001

Teaching Status
Teaching hospital

p-value1

0.07
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Non-teaching hospital

205 (50%)

41 (20%)

114 (56%)

50 (24%)

5.29 ± 1.5
2.67 ± 0.23

4.72 ± 1.19

5.30 ± 1.57

5.82 ± 1.46

<0.001

2.71 ± 0.21

2.68 ± 0.24

2.63 ± 0.24

<0.05

Practice Characteristics, mean ± SD
Staffing (patients per nurse)
Work environment

SOURCE: Data from the Multi-State Nurse Survey, 2006-2008; AHA Annual Survey of Hospitals, 2007
NOTES: Percentages may not add to 100% due to rounding; the abbreviation FEN (for foreign educated nurse) is used to denote non-U.S.
educated nurses; 1 P-values are based on F-tests (continuous variables) and on the chi-square test; 2 Percents represent row percents (i.e. 26%
of high technology hospitals have a high proportion of FENs; 3Defined by a census-derived measure known as core-based statistical area (CBSA);
urban hospitals were defined as 50,000 or more people and rural defined as 49,999 or fewer people.
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Patient Characteristics, by proportion of FENs. While the U.S. patient care experience
measures were already risk-adjusted, those in England were not. Uneven distribution of FENs in
hospitals that care for sicker patients was considered as a possible explanation for differential
patient care experiences. Table 16 illustrates the patient characteristics of the 12,506 English
patients overall, and categorized by proportions of FENs within hospitals. Compared to patients
in hospitals with low proportions of FENs, those in hospitals with high proportions have
significantly longer lengths of stay (6 versus 5; p<0.001). Otherwise, the three populations look
very similar in terms of age, sex, type of hospitalization, discharge ward, and comorbidities.
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Table 16. Patient Characteristics in the English Study Hospitals (N=12,506)

Patient Characteristics (N and %)

Average length of stay, days;
mean ± SD
Age group

Overall

5.7 ± 9.3

Patients in hospitals with-High
Moderate
Low
Proportion
Proportion
Proportion
of FENs
of FENs
of FENs
(>25%)
(5.5-25%)
(<5.5%)
n = 5220,
n = 4327,
n = 2959,
42%
35%
24%
6.4 ± 11.3

5.6 ± 9.0

5.3 ± 7.5

<0.001
<0.001

16-35

1070 (9%)

336 (11%)

527 (9%)

207 (6%)

36-50

1742 (14%)

437 (14%)

869 (14%)

436 (13%)

51-65

3203 (26%)

794 (25%)

1582 (26%)

827 (25%)

66+

6491 (52%)

1561 (50%)

3116 (51%)

1814 (55%)

Sex

0.292

Male

5813 (47%)

1490 (48%)

2798 (46%)

1525 (46%)

Female

6693 (53%)

1638 (52%)

3296 (54%)

1759 (54%)

Type of Hospitalization

<0.001

Emergency

7255 (60%)

1717 (57%)

3601 (61%)

1937 (61%)

Non-emergency

4814 (40%)

1296 (43%)

2295 (39%)

1223 (39%)

General medicine

2852 (23%)

563 (18%)

1331 (22%)

958 (29%)

General surgery

2321 (19%)

549 (18%)

1110 (18%)

662 (20%)

Discharge Ward

Trauma & orthopedics

pvalue

<0.001

1791 (14%)

347 (11%)

963 (16%)

481 (15%)

Cardiology

746 (6%)

207 (7%)

412 (7%)

127 (4%)

Urology

744 (6%)

216 (7%)

371 (6%)

157 (5%)

Gynaecology

680 (5%)

183 (6%)

183 (6%)

155 (5%)

Geriatric Medicine

539 (4%)

156 (5%)

243 (4%)

140 (4%)

All other

2833 (23%)

907 (29%)

1322 (22%)

604 (18%)

Limiting Long Term Conditions1

<0.001

None

5543 (44%)

1396 (45%)

2772 (45%)

1375 (42%)

One

4862 (39%)

1251 (40%)

2331 (38%)

1280 (39%)

Two or more

2101 (17%)

481 (15%)

991 (16%)

629 (19%)

SOURCE: Data from the NHS Adult Inpatient Satisfaction Survey, 2010; and RN4CAST-EU Nurse Survey, 2009-2010
NOTES: Percentages might not add to 100 because of rounding; 1 Limiting long term conditions include deafness or
hearing impairment, blindness or partial sightedness, illnesses (i.e., cancer, HIV, diabetes, chronic heart disease, or
epilepsy), physical conditions, mental health conditions, and learning disabilities.
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Summary. The preliminary analysis revealed differences among hospitals employing high,
moderate, and low proportions of FENs in England and the U.S. Specific findings included:


Staffing is significantly more favorable (lower patient to nurse ratios) in hospitals with
high proportions of FENs in England and the U.S.



Work environment is significantly better (higher mean PES-NWI composite scores) in
hospitals with high proportions of FENs in the U.S.



Hospitals with different proportions of FENs look very similar in terms of teaching and
technology status.



In England, hospitals with different proportions of FENs were well distributed outside of
London; in London, however, there were only hospitals with high proportions of FENs;
similarly, in the U.S., hospitals with different proportions of FENs were well distributed
in urban areas; in rural areas, however, there were mostly hospitals with low
proportions of FENs.

Analysis of Specific Aim
Specific Aim: To determine the relationship between patient care experience and the
employment of FENs in hospitals in England and the U.S.
The analysis of the specific aim was conducted at the individual patient level in England
and the hospital level in the U.S., based on the availability of data. To make the outcomes more
comparable to the U.S. outcomes, a sensitivity analysis was performed on English data at the
hospital level. For descriptive purposes, patient care experience outcomes are displayed across
the categories of hospitals with low, moderate, and high proportions of FENs. F tests (from
analysis of variance) were used for group comparisons. Then, Pearson correlation statistics are
shown for the covariates used in the regression models. Lastly, odds ratios (England) and
regression coefficients (U.S.) of the regression of patient care experience on a ten percent
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increase in the proportion of FENs are presented before and after adjusting for patient
(England), structural, and modifiable organizational characteristics.
Patient care experience, by FEN category. Table 17 illustrates mean patient care
experience outcomes for the 12,506 patients in the English sample, categorized by patients in
hospitals with differing proportions of FENs. Twenty-five percent of patients were in hospitals
with the highest proportion of FENs (>25%), 49% in those with a moderate proportion (5.5-25%),
and 26% in those with a low proportion of FENs (< 5.5%). Of the 8 patient outcomes of interest,
five were significantly different across the categories of hospitals. Patients were significantly less
likely to give a good/excellent rating in hospitals with high proportions of FENs compared to
those with low proportions of FENs (77% versus 80%; p<0.01); significantly less likely to report
having “always” had confidence and trust in their nurses (70% versus 77%; p<0.001); and
significantly less likely to “always” understand their nurse (60% versus 68%; p<0.001). Patients in
hospitals with a high proportion of FENs were slightly less likely to report “feeling [they were]
treated with respect and dignity” (77% versus 79%; p<0.05). For the care experience “not
wanting to complain about care” patients care experience was similar across hospitals with
different proportions of FENs.
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Table 17. English Adult Inpatient Satisfaction Survey Outcomes, Overall and by Proportion of FENs (N=12506)

Outcome, mean ± SD

Overall

Patients in hospitals with-Moderate
Low
High
Proportion
Proportion
Proportion
of FENs
of FENs
of FENs
(5.5-25%)
(<5.5%)
(>25%)
n=6094,
n=3284,
n=3128, 25%
48.7%
26.3%

Rate care received as very good or excellent

77.67 ± 41.65

76.4 ± 42.5

77.2 ± 41.9

79.7 ± 40.2

<0.01

Didn’t want to complain about care

91.53 ± 27.85

91.0 ± 28.7

91.5 ± 27.9

92.1 ± 27.1

0.3211

Always treated with respect and dignity

78.85 ± 40.84

77.2 ± 42.0

79.4 ± 40.4

79.4 ± 40.5

<0.05

Nurses always provided easy to understand answers
"Always" had confidence and trust in the nurses treating
me

65.43 ± 47.56

60.3 ± 48.9

66.5 ± 47.2

68.3 ± 46.5

<0.001

74.70 ± 43.47

70.3 ± 45.7

75.5 ± 43.0

77.3 ± 41.9

<0.001

Doctors always provided easy to understand answers
A member of staff always explained the purpose of
medicines.
Hospital staff did everything they could to help control
pain

66.13 ± 47.33

65.5 ± 47.5

66.1 ± 47.3

66.8 ± 47.1

0.59

73.01 ± 44.39

71.8 ± 45.0

72.6 ± 44.6

75.0 ± 43.3

<0.05

70.98 ± 45.39

70.1 ± 45.8

71.3 ± 45.8

71.2 ± 45.3

0.809

SOURCE: Data from the NHS Adult Inpatient Satisfaction (AIS) Survey, 2010; RN4CAST-EU Nurse Survey, 2009-2010
1P-values are based on F-tests (from analysis of variance)

p
value1
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Table 18 provides patient care experience outcomes for the 407 hospitals in the U.S.
sample, categorized by hospitals with differing proportions of FENs. Patients in hospitals with
lower proportions of FENS rate their care experience significantly higher on every dimension
studied (p<0.001). Specifically, patients in hospitals with high proportions of FENS were
significantly less likely to give a high overall rating to their hospital compared to those cared
for in hospitals with low proportions of FENs (56% versus 61%), less likely to report nurses
always communicated well (65% versus 73%); and less likely to definitely recommend their
hospital (61% versus 65%).
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Table 18. Distribution of HCAHPS Outcomes Across U.S. Hospitals,
Overall and by Proportion of FENs (n=407)

Overall

Patients in hospitals with-Moderate
Low
High
Proportion Proportion
Proportion
of FENs
of FENs
of FENs
(2.4-23%)
(<2.4%)
(>23%)
n=206,
n=102,
n=99, 24%
51%
25%

p
value1

U.S. Patient Satisfaction (Hospital Level), mean (SD)
Patients gave a rating of 9 or 10 (high)

59.35 (8.87)

56.4 (8.9)

59.8 (8.9)

61.3 (8.1)

<0.001

Definitely Recommend

64.53 (9.86)

61.3 (10.0)

65.8 (9.7)

65.1 (9.5)

<0.001

Nurses always communicated well

68.66 (6.84)

64.9 (6.7)

68.4 (6.5)

72.9 (5.2)

<0.001

Patients always received help as soon as they wanted

54.95 (7.55)

51.3 (6.6)

54.2 (7.1)

60.1 (6.6)

<0.001

Doctors always communicated well

75.52 (4.79)

74.5 (4.9)

75.2 (4.8)

77.3 (4.1)

<0.001

Staff always explained medications

53.58 (6.09)

51.5 (5.9)

53.5 (6.3)

55.9 (5.1)

<0.001

Pain was always well controlled

64.30 (5.81)

61.4 (6.0)

64.5 (5.6)

66.8 (4.7)

<0.001

SOURCE: Data from the HCAHPS Survey, 2007; Multi-State Nurse Survey, 2006-2008
1P-values are based on F-tests (from analysis of variance)
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Similarly, in both England and the U.S., patient ratings of the hospital overall and nurse
communication, in particular, were significantly lower (p<0.001) in hospitals with high
proportions of FENs compared to those with moderate or low proportions.
Correlations amongst covariates. Prior to regression analysis, covariates proposed to be
used in the regression models were assessed for correlation. Pearson correlation matrices are
presented in Tables 19 and 20, which show the correlation of system (i.e., structural and
organizational), and patient characteristics in the English data and of practice and organizational
characteristics in the U.S. data. In England, staffing was moderately, but significantly correlated
with location in London (r = 0.4502). Collinearity was not observed in the other variables. In the
U.S., rural location had a strong and significant correlation (r =-0.949) with work environment.
However, the variance inflation factor between rural location and the other variables was not
concerning (VIF<2.5) (Allison, 1999). Collinearity was not observed in the other variables. Tables
21 and 22 display the variance inflation factor (VIF) for all of the variables included in the
regression. There were no concerning VIFs (VIF>2.5) in either sample.
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Table 19. Pearson Correlations among Patient, Nursing, and Institutional Characteristics in English Hospitals (N=31)
1
1. Patient Gender

1

2. Patient Age Group

0.1138

2

3

4

5

6

7

8

9

1

***
-0.028

0.0948

**

***

4. Patient's LLTC

-0.078

0.1959
***

5. Emergency Admission

***
0.0128

6. Large Hospital

0.1603
0.0098

3. Patient's Ward

1
0.0167

1

0.0623
0.1477

0.0649

0.0206
0.0363

***

***

0.1833

0.0033

***
0.0287

***

0.7085

7. Technology Status

0.2746
0.0377

0.1365

**
0.0209

***

8. Hospital Location

***
0.0172

*
0.0409

***

9. Proportion FENs

0.0548
0.0105
0.241

***

0.0248

0.0444

***
0.1367

10. Staffing

0.0211

0.0549

0.0897

1
0.0744

1

0.0026

***
0.0561

0.3601

0.7745
0.0132

***
0.0342

***
0.2598

0.0354

0.1406
0.0248

***
0.0301

***

***

0.2516

0.0872

0.6143

1

**

**

0.0189

0.0597

***
0.3253

***
0.3473

***
0.4502

-0.3163 1

1

1

10

11
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**
11. Work Environment

***

0.0002

***
0.0071

***
0.0228

***
0.0652

***

-0.017

*
0.0212

0.0836

***
0.0862

0.9839

0.424

0.0569

*

*

***

***

***

***
0.1194

0.0589

1

***

*p<0.05 ** p<0.01 *** p<0.001: weak correlation if correlation coefficient is -0.3-0 and 0-0.3; moderate correlation if coefficient is -0.6 - -0.3 or 0.3-0.6;
and strong correlation if correlation coefficient is -1 - -0.6 or 0.6 -1.0
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Table 20. Pearson Correlations among Nursing and Institutional Characteristics in U.S. Hospitals (N=407)
1
1. Teaching status

1

2. Bedsize

0.2358

2

3

4

5

6

7

8

1

***
3. Technology status
4. Rural Location
5. Ownership
6. Proportion FENs
7. Staffing
8. Work Environment

0.091

0.4489

1

0.0667

***

-0.1603

-0.20903

-0.1835

*

***

***

0.0417

-0.149

0.0093

-0.0563

0.4015

**

0.8522

0.2573

0.1087

0.123

0.0181

-0.2146

0.0251

*

*

0.7164

***

0.6134

-0.0395

-0.1131

-0.1349

0.152

0.153

-0.2203

0.4267

*

0.0064

**

**

***

-0.0419

0.1128

0.1186

-0.949

-0.2622

0.1066

0.3997

*

0.0167

0.0557

***

*

1
1
1

-0.3772
***

*p<0.05 ** p<0.01 *** p<0.001: weak correlation if correlation coefficient is -0.3-0.3; moderate correlation if coefficient is -0.6 - -0.3
or 0.3-0.6; and strong correlation if correlation coefficient is -1 - -0.6 or 0.6 -1.0

1
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Table 21. VIF for Patient,
Nursing, and Institutional
Characteristics
in English Hospitals (N=12506)
VIF
FEN10

1.88

Age

0.91

Gender

1.09

Length of Stay

1.07

Emergency Admission

1.27

Hospital Size

1.33

Technology status

1.26

Location

2.05

Staffing

1.41

Work Environment

1.27

VIF over 2.5 is concerning

Table 22. VIF for Nursing and
Institutional Characteristics
in U.S. Hospitals (N=407)
VIF
State

1.84

Staffing

1.56

Bedsize

1.51

Technology Status
Work Environment

1.3
1.3

FEN10

1.27

Owner

1.25

Rural Location

1.14

Teaching Hospital

1.09

Mean VIF

1.36

VIF over 2.5 is concerning

Relationship between FENS and patient care experience. Next, multivariate regression
analysis (presented in Tables 23-26)—robust logistic in the case of patient-level outcomes in
England and linear in the case hospital level outcomes in the U.S.—was completed to assess the
relationship between a 10% increase in hospital proportion of FENs and each of the patient care
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experience outcomes. In line with the theoretical framework that guided the study, several
explanations were explored for the relationship between patient care experience and higher
proportions of foreign educated nurses. Each explanation was assessed in stepwise fashion—
first, that distribution of FENs in different types of hospitals as measured by structural
differences could explain the difference; and next, that more modifiable organizational
characteristics of the hospital—staffing and work environment—could explain the difference.
Following are the results from regression analysis for England and the U.S.
England. Table 23 displays the odds ratios for the regression of an increased proportion
of FENs on the English patient care experience outcomes at the patient level. In the unadjusted
model, four of the eight outcomes of interest were significantly associated (p<0.05) with a
higher proportion of FENs. The most notable effects of an increase in the proportion of FENs
were on the global rating: “Rate care received as very good or excellent;” and the ratings related
to nurses: “nurses always provide easy to understand answers” and “always had confidence and
trust in nurses.” The odds ratio of 0.91 implies that the odds of a patient rating care as very
good or excellent decreases by 9% for every 10% increase in the proportion of FENs. The odds
ratio of 0.87 indicates that the odds of patients responding that “nurses always provided easy to
understand answers” and “[they] always had confidence and trust in nurses” decreases by 13%
for every 10% increase in the proportion of FENs in the hospital.
Table 23 also displays the adjusted odds ratios for the step-wise regression of English
patient care experience outcomes on a 10% increase in the proportion of FENs within the
hospital starting with patient characteristics, then adding structural and organizational
characteristics. In the fully adjusted model (Table 24), a 10% increase in FENs remained a
significant predictor of the 4 of the 8 patient care experiences shown to be significant in the

109
unadjusted and partially adjusted models. The most significant effects were once again on
patients “always had confidence and trust in nurses” and agreeing that “nurses always provided
easy to understand answers to questions.” The odds ratio of 0.91 implies that the odds of a
patient reporting he/she “always had confidence and trust in nurses” decreases by almost 9%
with every 10% increase in FENs. This means that for a 20% increase in FENs, the odds of
patients reporting they “always had confidence and trust in nurses” would decrease by almost
17%. It is important to note that the significance of the effect did not change after accounting
for patient, nursing, structural, and organizational characteristics (nurse staffing and work
environment individually and jointly). In fact, after accounting for these characteristics, the
effect strengthened for “a member of staff always explained the purpose of medicines”
(OR=0.86, p<0.001 versus OR=0.93, p<0.05). It was slightly attenuated for “rate care received as
very good or excellent” (OR=.92, p<0.05 versus OR=0.91, p<0.05), “nurses always provided easy
to understand answers” (OR=0.88, p<0.001 versus OR=0.87, p<0.001) and “always had
confidence and trust in the nurses” (OR=0.91, p<0.01 versus OR=0.87, p<0.001).
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Table 23. Odds Ratios for Logistic Regression of Adult Inpatient Survey Outcomes for every 10% Increase in Proportion of FENs in English
Hospitals (N=12506)
Odds Ratios1 (95% C.I.) & Pseudo R2
Organizational Nursing Characteristics
Patient
characteristics2

Structural
characteristics3

Staffing4

Work Environment5

Outcome

Unadjusted

Rate care received as very good
or excellent
Didn’t want to complain about
care

0.91* (0.83, 0.99)
0.0025
0.94 (0.8, 1.04)
0.0009
0.94 (0.87, 1.00)

0.89* (0.82, 0.97)
0.0438
0.93 (0.83, 1.04)
0.0503
0.93* (0.87, 0.99)

0.91* (0.85, 0.98)
0.0486
0.97 (0.88, 1.07)
0.0048
0.96 (0.91, 1.01)

0.92* (0.86, 0.99)
0.0494
0.92 (0.83. 1.02)
0.0013
0.98 (0.93, 1.03)

0.92* (0.85, 0.99)
0.0489
0.94 (0.84, 1.05)
0.0009
0.97 (0.92, 1.02)

0.0011
0.87*** (0.82, 0.92)
0.0051
0.87*** (0.83, 0.91)
0.0053
0.96 (0.91, 1.02)
0.0003
0.93* (0.86, 0.995)

0.0576
0.86*** (0.82, 0.91)
0.0364
0.87*** (0.83, 0.92)
0.0414
0.96 (0.91, 1.01)
0.0413
0.92** (0.86, 0.98)

0.0042
0.86*** (0.81, 0.92)
0.0328
0.90** (0.84, 0.96)
0.0427
0.97 (0.92, 1.02)
0.0439
0.85*** (0.79, 0.92)

0.0611
0.86*** (0.82, 0.90)
0.0057
0.91* (0.84, 0.99)
0.0432
0.97 (0.92, 1.02)
0.0006
0.86*** (0.80, 0.93)

0.0008
0.87*** (0.84, 0.95)
0.0057
0.90** (0.84, 0.97)
0.0427
0.97 (0.92, 1.04)
0.0002
0.86*** (0.79, 0.92)

0.0016

0.0307

0.032

0.0328

0.0321

0.97 (0.91, 1.04)

0.97 (0.91, 1.04)

1.01 (0.96, 1.06)

1.02 (0.98, 1.06)

1.01 (0.93, 1.06)

0.0002

0.037

0.0031

0.0031

0.0031

Always treated with respect
and dignity
Nurses always provided easy to
understand answers
"Always" had confidence and
trust in the nurses
Doctors always provided easy
to understand answers
A member of staff always
explained the purpose of
medicines
Hospital staff did everything
they could to help control pain

SOURCE: Tabulation of data from NHS Adult Inpatient Satisfaction (AIS) Survey, 2010; RN4CAST-EU Nurse Survey, 2009-2010
NOTES: 1Odds Ratios refer to the change in the odds of the different outcomes associated with each 10% increase in the proportion of non-U.K. educated nurses in the
hospitals; 2Adjusts for patient characteristics (gender, age, LLTCs, type of admission [emergency or planned], LOS, discharge ward); 3Adjusts for structural characteristics
(hospital size, technology status, teaching status, location in London) and patient characteristics; 4Adjusts for patient to nurse ratio and patient and structural characteristics.
Estimates including nurse staffing reflect change in estimates for the effect of an increase of one patient per nurse; 56 Adjusts for PES-NWI composite score and patient and
structural characteristics. Estimates for nurse work environment reflect change in estimate for effect of one-unit higher PES-NWI composite score; *p<0.05 ** p<0.01 ***
p<0.001
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Table 24. Odds Ratios for Logistic Regression of Adult Inpatient Survey Outcomes for
every 10% Increase in Proportion of FENs in English Hospitals (N=12506)
Odds Ratios1 (95% C.I.) & Pseudo R2
Outcome
Rate care received as very good or
excellent
Didn’t want to complain about care
Always treated with respect and dignity
Nurses always provided easy to
understand answers
Always had confidence and trust in the
nurses
Doctors always provided easy to
understand answers
A member of staff always explained the
purpose of medicines
Hospital staff did everything they could to
help control pain

Unadjusted

Fully Adjusted2

0.91* (0.83, 0.99)
0.0025
0.94 (0.8, 1.04)
0.0009
0.94 (0.87, 1.00)

0.92* (0.86, 0.99)
0.0477
0.98 (0.89, 1.07)
0.0577
0.97 (0.93, 1.03)

0.0011
0.87*** (0.82, 0.92)
0.0051
0.87*** (0.83, 0.91)
0.0053
0.96 (0.91, 1.02)
0.0003
0.93* (0.86, 0.995)
0.0016
0.97 (0.91, 1.04)

0.0614
0.88*** (0.83, 0.92)
0.0392
0.91** (0.84, 0.98)
0.043
0.97 (0.92, 1.01)
0.0436
0.86*** (0.80, 0.93)
0.0328
1.02 (0.95, 1.06)

0.0002

0.0403

SOURCE: Tabulation of data from NHS Adult Inpatient Satisfaction (AIS) Survey, 2010; RN4CAST-EU Nurse
Survey, 2009-2010
NOTES: 1Odds Ratios refer to the change in the odds of the different outcomes associated with each 10%
increase in the proportion of non-U.K. educated nurses in the hospitals; 2 The fully adjusted model
included controls for patient (gender, age, LLTCs, type of admission [emergency or planned], LOS,
discharge ward), structural (hospital size, technology status, teaching status, location in London), and
organizational (nurse staffing and the work environment) characteristics; *p<0.05 ** p<0.01 *** p<0.001

Appendix B displays the sensitivity analysis for analysis of English patient outcomes at
the hospital level. Regression coefficients are displayed for the regression of an increased
proportion of FENs on the hospital level AIS outcomes in English hospitals. Contrary to analysis
at the patient level, after fully adjusting for patient, structural, and organizational
characteristics, only “nurses always provided easy to understand answers” and “a member of
staff always explained the purpose of medicines” remained significant. The significance
relationship between an increase in the proportion of FENs and “rate care received as very good
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or excellent” and “always had confidence and trust in nurses” became insignificant after
accounting for the covariates simultaneously.
Table 25 displays the regression coefficients for the regression of an increased
proportion of FENs on the HCAHPS patient care experience outcomes in US hospitals. In the
unadjusted model, all of the seven outcomes of interest were significantly associated with an
increased proportion of FENs. The most notable effects of an increase in the proportion of FENs
were in “nurses always communicated well” and “patients always received help as soon as they
wanted.” The regression coefficient of -1.70 implies that for every 10% increase in the
proportion of FENs, the percent of patients agreeing that “nurses always communicated well”
and that “they always received help as soon as they wanted” decreased by about 1.7% (for
always communicated well, SD 6.84, so about a quarter of a SD; for always received help, SD
7.55, so just under a quarter SD).
In the fully adjusted model (Table 26), a 10% increase in FENs remained a significant
predictor (p<0.001) of all of the patient outcomes. The largest effects were on patients agreeing
that “nurses always communicated well” and agreeing that they “always received help as soon
as they wanted.” The statistically significant negative relationship between an increased
proportion of FENs and patient care experience remained unchanged after controlling for
patient, structural, and organizational (nurse staffing and work environment individually then
jointly) characteristics. The regression coefficient of -1.69 implies that for every 10% increase in
FENs, the percent of patients agreeing that “nurses always communicated well” decreased by
1.69 percentage points. This is important to consider as 1.69% is clinically significant (about a
quarter of an SD for the outcome).
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Table 25. Regression Coefficients for Linear Regression of HCAHPS Outcomes on 10% Increase in Proportion of FENs, U.S.
Hospitals (N=407)

HCAHPS Outcomes

Unadjusted

Patients gave a rating of 9 or
10 (high)
Patients would definitely
recommend the hospital
Nurses always
communicated well
Patients always received
help as soon as they wanted
Doctors always
communicated well
Staff always explained
medications
Pain was always well
controlled

-1.16*** (-1.72, -0.60)
0.04
-1.10** (-1.73, -0.47)
0.03
-1.70*** (-2.11, -1.29)
0.14
-1.70*** (-2.16, -1.24)
0.11
-0.55*** (-0.86, -0.25)
0.03
-1.03*** (-1.41, -0.65)
0.06
-1.16*** (-1.51, -0.80)
0.09

Regression Coefficients1 (95% C.I.) & Adjusted R2
Organizational Nursing Characteristics
Structural
Staffing3
Work environment4
characteristics2
-1.74*** (-2.38, -1.10)
-1.68*** (-2.32, -1.04) -1.58*** (-2.15, -0.99)
0.21
0.22
0.36
-1.96*** (-2.67, -1.25) -1.90*** (-2.60, -1.19) -1.77*** (-2.41, -1.14)
0.21
0.23
0.37
-1.75*** (-2.34, -1.27) -1.74*** (-2.22, -1.26) -1.69*** (-2.16, -1.22)
0.25
0.25
0.29
-1.47*** (-2.02, -0.92) -1.43*** (-1.98, -0.88) -1.41*** (-1.95, -0.87)
0.20
0.21
0.23
-0.82*** (-1.17, -0.45) -0.81*** (-1.17, -0.45) -0.80*** (-1.16, -0.44)
0.12
0.13
0.14
-1.41*** (-1.85, -0.97) -1.38*** (-1.82, -0.94) -1.36*** (-1.79, -0.92)
0.20
0.10
0.15
-1.38*** (-1.81, -0.95) -1.37*** (-1.80, -0.94) -1.34*** (-1.76, -0.91)
0.18
0.18
0.20

SOURCE: Tabulation of data from the HCAHPS Survey, 2007; Multi-State Nurse Survey, 2006-2008
NOTES: 1Regression coefficients refer to the change in the percentage points of patients giving each outcome with each 10% increase in the
proportion of non-U.S. educated nurses in the hospitals; 2Adjusts for structural characteristics (hospital size, technology status, teaching status,
rural/urban location, population density, ownership, and state in which the hospital is located); 3Adjusts for patient to nurse ratio and structural
characteristics; estimates including nurse staffing reflect change in estimates for the effect of an increase of one patient per nurse; 4Adjusts for PESNWI composite score and structural characteristics; estimates for nurse work environment reflect change in estimate for effect of one-unit higher
PES-NWI composite score; *p<0.05 ** p<0.01 *** p<0.001
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Table 26. Regression Coefficients for Linear Regression of HCAHPS Outcomes on 10%
Increase in Proportion of FENs,
U.S. Hospitals (N=407)
HCAHPS Outcomes
Patients gave a rating of 9 or 10
(high)
Patients would definitely
recommend the hospital
Nurses always communicated well
Patients always received help as
soon as they wanted
Doctors always communicated well
Staff always explained medications
Pain was always well controlled

Regression Coefficients1 (95% C.I.) & Adjusted R2
Unadjusted
Fully Adjusted2
-1.16*** (-1.72, -0.60)
-1.57*** (-2.15, -0.99)
0.04
0.36
-1.10** (-1.73, -0.47)
-1.77*** (-2.41, -1.13)
0.03
0.37
-1.70*** (-2.11, -1.29)
-1.69*** (-2.16, -1.22)
0.14
0.29
-1.70*** (-2.16, -1.24)
-1.39*** (-1.93, -0.85)
0.11
0.23
-0.55*** (-0.86, -0.25)
-0.80*** (-1.16, -0.43)
0.03
0.13
-1.03*** (-1.41, -0.65)
-1.35*** (-1.78, -0.91)
0.06
0.23
-1.16*** (-1.51, -0.80)
-1.34*** (-1.76, -0.92)
0.09
0.20

SOURCE: Tabulation of data from the HCAHPS Survey, 2007; Multi-State Nurse Survey, 2006-2008
NOTES: 1Regression coefficients refer to the change in the percentage points of patients giving each
outcome with each 10% increase in the proportion of non-U.S. educated nurses in the hospitals;
2Adjusts for structural (hospital size, technology status, teaching status, rural/urban location,
ownership, population density, and state in which the hospital is located), and organizational
characteristics (nurse staffing and nurse work environment) *p<0.05 ** p<0.01 *** p<0.001

Summary. This aim explored the relationship between patient care experience and the use
of FENs in hospitals before and after controlling for patient (England only) and system
characteristics. Significant results were found both in England at the patient level and in the U.S.
at the hospital level. Specific findings included:


A higher proportion of FENs was related to lower global assessments of patient care
experience.



A higher proportion of FENs was related to lower patient care experience assessments
related to nursing.
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The relationship between a higher proportion of FENs and all seven HCAHPS patient
care experiences in the U.S. remained significant after taking structural and
organizational characteristics into account.



The relationship between a higher proportion of FENs and four patient care experiences
in England remained significant, but were slightly attenuated after taking patient,
structural, and organizational characteristics into account.

116
Chapter 5: Discussion
The purpose of this study was to determine the relationship between hospital
employment of foreign educated nurses (FENs) and patient care experience in England and the
United States (U.S.). This study’s findings suggest that patients cared for in hospitals with a
greater proportion of FENs have less favorable experiences with their care. The study supplies
evidence that the less favorable patient experiences are not due to characteristics of the
hospitals employing more FENs including bed size, location, technology and teaching status,
work environments and nurse staffing.
This chapter begins with a discussion of the study’s principal findings. Limitations and
ways in which the study can be strengthened and recommendations for future research are
provided next. It concludes with policy implications.
Principal Findings
When faced with shortages of domestically educated nurse, hospitals in England and the
U.S. have turned to nurses educated in other countries (Aiken, 2007; Brush, Sochalski, & Berger,
2004; Kingma, 2006; Solano & Rafferty, 2007). In the U.S., the pass rates on the national
licensure examination of nurses educated abroad are significantly lower than those of U.S.educated nurses (National Council of State Boards of Nursing, 2014) Aside from one study
providing empirical evidence that hospital employment of FENs in U.S. hospitals is associated
with adverse patient outcomes (Neff, Cimiotti, Sloane, & Aiken, 2013), rigorous research has
been lacking on whether there are implications for the quality of healthcare pertaining to the
employment of FENs in multiple countries. This study fills that gap by examining hospitals in two
countries that employ substantial numbers of foreign educated nurses—England and the U.S. It
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specifically examines the association between the proportion of FENs in a hospital and patients’
perception of and experience with their care, an important indicator of healthcare quality.
The major findings of this study are that in both England and the U.S., patients cared for
in hospitals with a substantial proportion of nurses trained abroad rate the quality of their care
lower than do patients in hospitals with fewer FENs. These findings are consistent with the only
other large scale exploration of quality of care and proportion of FENs in which the higher
proportion of FENs were associated with higher mortality and failure-to-rescue in U.S. hospitals
(Neff et al., 2013).
In line with the conceptual framework that guided this study—the Quality Health
Outcomes Model—several possible explanations were explored for the adverse quality of care
associations observed with substantial proportions of FENs in hospitals. One is that nurses
themselves might differ in some obvious ways as indicated by their education or experience.
Another is that the uneven distribution of FENs in different types of hospitals—as measured by
structural differences—could explain the difference in quality. Lastly, more modifiable
organizational characteristics of the hospital—staffing and work environment—were considered
as research has demonstrated a relationship between these characteristics and patient care
experience (Jha, Orav, Zheng, & Epstein, 2008; Kutney-Lee et al., 2009).
First, differences between FENs and their domestically educated counterparts were
explored as a possible explanation to the variation in patient care experience found in hospitals
employing different proportions of FENs. Using conventional measures—years of experience
and educational qualifications (baccalaureate degree or higher in nursing)—foreign educated
nurses in both countries had significantly more years of experience and were significantly more
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likely to have a baccalaureate degree or higher in nursing than their domestic counterparts in
both countries.
Secondly, uneven distribution of FENs by types of hospitals as measured by structural
differences—e.g. size, teaching and technology status, and geographic location—was considered
as a possible explanation for the variation in patient care experience. Geographic location was a
factor in the employment of FENs with urban hospitals; hospitals in London were more likely to
employ FENs. But when these structural features of hospitals were controlled, there remained a
significant relationship between a higher proportion of FENs and less favorable patient
experience of care.
Lastly, modifiable features of the hospital as measured by organizational differences
including nurse staffing and work environments were studied as possibly responsible for the
relationship observed between more FENs and poorer patient care experiences. Again, the
answer was no. Hospitals that employed the largest proportions of FENs actually had better
patient-to-nurse staffing than hospitals that employed fewer FENs. Additionally, in U.S.
hospitals, hospitals employing the largest proportion of FENs had better work environments
than hospitals that employed fewer FENs (in English hospitals, those employing the largest
proportion of FENs had better work environments than those employing a moderate proportion
of FENs, but not better than those employing the lowest proportion of FENs). When nurse
staffing and the quality of the work environment were controlled, there remained a significant
relationship between a greater proportion of FENs and less favorable patient care experience.
After taking into account structural features of hospitals and their nurse staffing levels
and work environment quality, in England, every 10% increase in FENs was associated with 8%
lower odds of patients rating their care as very good or excellent (p<0.05). In the U.S., every 10%
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increase in FENs was associated with lower ratings of patients’ global experience of care—less
likely to rate their care highly and less likely to definitely recommend the hospital
The findings were particularly large for experiences related to nursing. In England, a 10%
increase in FENs was associated with a 12% lower odds of patients saying nurses always
provided easy to understand answers and a 9% lower odds that patients always had confidence
and trust in nurses. In the U.S., an increased proportion of FENs was also related to lower
experiences related to nursing care—including a measure relating to satisfaction with nurse
communication.
These findings are consistent with the literature describing challenges FENS face when
working in settings different from those in which they are educated. Qualitative studies
describe communication and language inadequacies as the primary challenge for FENs (Kawi &
Xu, 2009; National Council of State Boards of Nursing, 2015; Smith & Ho, 2014; Wolcott,
Llamado, & Mace, 2013). Care recipients refer to language and communication barriers
negatively affecting experiences with foreign educated caregivers (Spencer, Martin, Bourgeault,
& O'Shea, 2010). And foreign caregivers report difficulty understanding those they care for
(Spencer et al., 2010). FENs report that they feel clinically competent, but unprepared for the
use of English in the healthcare setting (Davis & Nichols, 2002). This is especially concerning for
hospitals because communication barriers are linked to adverse events (Pham et al., 2012).
Differences in pronunciation, rhythm, phonological stress, terminology, and accents contribute
to misunderstandings across the health care team and with patients (Xu, 2008). These are
compounded by the nuanced sociocultural competence of communication—a command of skills
is necessary but not sufficient as communication is intimately linked to culture, contexts, and
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nonverbal behaviors along with jokes, sarcasm, and euphemisms that can be misinterpreted
(Kawi & Xu, 2009).
Good communications with doctors and health professionals is considered a “bedrock of
quality” from the patient’s perspective (Grol et al., 2000). It is possible that these findings in
communication are driving the effects seen in patient’s overall ratings of hospitals. Perhaps
most important from the patient perspective is the differences in nursing practice that reflect
cultural values beyond the boundaries of clinical training. Foreign educated nurses are often
surprised at the emphasis on basic, personal care of patients. This type of “nursing” is often
carried out in some countries by family or untrained assistants and often viewed as unskilled
(Primeau, 2014).
Limitations & Implications for Future Research
A limitation of this study is its cross-sectional observational design that limits causal
inferences. The measures of patient experience were somewhat different between the two
countries and thus we used an approach of independent replications. Moreover, statements of
causality cannot be made with the cross-sectional design—we could not link patients to nurses.
Longitudinal analysis would better assess causality as well as potential unmeasured variables.
Potential sample bias presented another challenge. The central independent variable is
“foreign educated.” This assumes that nursing education in the Philippines, India, and African
and European countries, just to name a few of the countries that account for a high level of
nurse migration, may be different from that in England or the U.S. The question arises as to
whether the specific countries should be included in the model. Or perhaps something else is
driving the observed differences—something that foreign education is simply serving as a proxy
for. For example, the amount of time a foreign educated nurses has spent practicing in the
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destination country could significantly influence her experience with the healthcare system and
in turn patient care experience—this variable was available from only the Florida nurses.
There are a number of additional variables that have not been accounted for in this
study that could possibly help explain the relationship between FENs and patient care
experience. For one, as the research demonstrates, race (Brooks Carthon, Kutney-Lee, Sloane,
Cimiotti, & Aiken, 2011) and language (Centers for Medicare & Medicaid Services, 2008) can
influence patient perceptions of care. This data was not available in England and is thus
unaccounted for. Additionally, new research shows that the use of foreign educated nurses’
time is not optimized—nurses from developing countries are more likely to report performing
tasks below their skill level (Bruyneel et al., 2013). Perhaps they are leaving tasks undone that
are important to patients. The type of work that FENs are doing—the intervention component
of the QHOM—could be incorporated in future analysis and unlock the black box relating FENs
and poorer patient care experiences.
Another consideration in using secondary data is an element of context: time frame. For
the U.S. data, hospital participation in HCAHPS during this time was voluntary—so hospitals we
studied may include better hospitals. Further, the most recent English data from the Nursing
and Midwifery Council demonstrate that though foreign educated nurses remain a significant
contribution to the UK workforce, the source of FENs has shifted to favor more nurses from the
EU (Buchan & Seccombe, 2012; Buchan, Seccombe, & O'May, 2013). In 2012/13, about 18% of
new registrants were foreign educated. Over three-quarters of these FENs were from the EU,
but India and the Philippines remained the main Non-EU source countries (Buchan et al., 2013).
Additionally, the author’s analysis of 2014 NCLEX pass rates revealed that FENs are still eager to
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work in the U.S. (National Council of State Boards of Nursing, 2014). Nearly ten percent of those
nurses passing the NCLEX in 2014 were foreign educated.
A final limitation that highlights the need for additional research relates to the
outcome—patient care experience. These reports of patient care experience are only a few
outcomes out of a larger number that could be affected by greater use of foreign educated
nurses. Mortality and failure to rescue could be explored in England as they have been in the
U.S. (Neff et al., 2013) Future research could examine the nurse-reported safety and quality of
care as these are shown to correspond with standard process or outcomes measures of quality
(McHugh & Stimpfel, 2012).
Policy Implications
Results from this study have implications for hospitals employing FENs and for national
workforce planning. Considering that national supply of domestically educated nurses is growing
and sufficient domestic nurses should be available, especially in the U.S. Hospitals with
vacancies should first consider improving their work environments to make their institutions
more attractive to domestically educated nurses before recruiting from abroad. There is a
significant interest in nursing as a career, hospitals ought not to modify the composition of their
nurse workforces with foreign educated nurses, but tapping into domestic talent as countries
strive to develop and sustain their own national workforces.
Countries like England and the U.S.—with sufficiently developed economies—ought to
be tapping into their own domestic talent. Nearly a decade ago, WHO issued “Working Together
for Health,” calling for strategies to improve nurse education and employment to promote
retention and decrease national nurse shortages (2006 ). But these goals are far from being
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achieved. In neither country have cyclical shortages and recruitment or retention problems of
less popular specialties and geographies been addressed successfully with workforce planning.
For one, educational capacity for nurses should meet projected patient demands
(Cooper & Aiken, 2006). In a reflection on U.S. dependence on FENs, Aiken (2007, p. 1299)
advocated for “expanding nursing school capacity to accommodate qualified native applicants.”
In the 1990s, England significantly reduced the number of new nurses being trained there (Aiken
et al., 2004). Though there have been recent policy interventions to reverse the downward
trend, England is still dealing with its legacy of underinvestment in nursing education. Both
England and the U.S. have significant pools of interested and qualified applicants (American
Association of Colleges of Nursing, 2012; Buchan, 2014; Rosseter, 2014). Unlike in most other
countries, nursing education in the U.S. is largely financed by students and their families, a
financial barrier for many applicants (Aiken et al., 2004).
Further, in England, there is an effort to break down the siloed mentality of workforce
and education planning by moving both disciplines to the local level. Experts are advocating for
regional planning for commissioning of training that are employer driven, based on demand-side
needs identified locally (Young, 2011). There is a public outcry to encourage the federal
government to plan for workforce outside of the short-term by setting minimum thresholds for
health and social care workforce training (Merrifield, 2015). In response to the current
workforce “crisis in nurse numbers” driving hospitals to recruit nurses from overseas, The
Council of Deans of Health9 (2015a) recently called for a longer term, more strategic approach
that is not only tied to annual budgets and even recommended a consideration of whether

9

The Council of Deans of Health is the representative voice of the 85 UK university health faculties
providing education and research for nursing, midwifery and the allied health professions (Council of
Deans of Health, 2015b).
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students and employers should contribute to tuition fees. There is also concern that lack of
affordable housing in London is contributing to failed recruitment and retention of the nursing
workforce in London—building more affordable homes to bridge the cost-of-living gap has been
proposed (Merrifield, 2014).
Summary
This study’s findings report for the first time that patients cared for in hospitals with a
greater proportion of FENs have worse experiences with their care. More in-depth analysis
suggested that even after considering system characteristics including structural (e.g. bed size,
location, technology and teaching status) and organizational (e.g. nurse staffing, work
environment, the effect of FENs was still significant, and particularly large for care experiences
related to nursing. These findings suggest that characteristic associated with foreign educated
nurses outside of those assessed in this study is responsible for poorer patient care experiences.
As patient care experience becomes more important to hospitals’ bottom lines, it will be
crucial for health care administrators and policymakers to ensure the composition of the nurse
workforce is adequately meeting the demands of their patients. Substantial investment into the
domestic nurse workforce may aid in increasing the ability and capacity for our countries to care
for hospitalized patients. Focusing improvement initiatives to optimize the domestic workforce
may have beneficial effects for hospitalized patients and the hospitals that care for them.
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Appendix B
Appendix B. Regression Coefficients for Linear Regression of AIS Outcomes on 10% Increase in Proportion of FENs in English Hospitals (N=31)
Regression Coefficients1 (95% C.I.) & Adjusted R2
Organizational Nursing Characteristics
Outcome
Rate care received as very good or
excellent
Didn’t want to complain about care
Always treated with respect and
dignity
Nurses always provided easy to
understand answers
"Always" had confidence and trust in
the nurses
Doctors always provided easy to
understand answers
A member of staff always explained
the purpose of medicines
Hospital staff did everything they
could to help control pain

Patient

Unadjusted
-1.90* (-3.34, -0.45)
0.17
-0.59 (-1.24, 0.06)
0.08
-1.26* (-2.36, -0.16)
0.13
-3.19*** (-4.53, -1.86)
0.43
-2.82*** (-3.95, -1.69)
0.4558
-0.81 (-2.14, 0.51)
0.0193
-1.59* (-2.90, -0.29)
0.15

Structural

Characteristics2
Characteristics3
-2.12* (-3.89, -0.35) -1.88* (-3.51, -0.25)
0.34
0.38
-0.72 (-1.57, 0.13)
-0.32 (-1.02, 0.38)
0.16
0.37
-1.45* (-2.66, -0.25)
-0.80 (-1.99, 0.38)
0.45
0.41
-3.28*** (-4.96, -1.61) -2.59** (-4.15, -1.03)
0.52
0.55
-2.36** (-3.95, -0.78) -2.16** (-3.57, -0.75)
0.4301
0.5044
-1.48 (-3.00, 0.032)
-0.64 (-2.11, 0.84)
0.3131
0.2855
-1.83* (-3.25, -0.40)
-1.75 (-3.4, -0.99)
0.46
0.10

Staffing4

Work Environment 5

-2.50** (-3.90, -1.09) -1.83* (-3.30, -0.36)
0.31
0.16
-0.74* (-1.42, -0.06)
-0.59 (-1.26, 0.06)
0.10
0.04
-1.66** (-2.76, -0.56)
-1.26* (-2.39, -0.13)
0.23
0.10
-3.59*** (-4.96, -2.21) -3.16*** (-4.53, -1.80)
0.47
0.42
-3.11*** (-4.29, -1.93) -2.81*** (-3.97, -1.65)
0.4760
0.6942
-1.07 (-2.47, 0.32)
-0.58 (-1.97, 0.81)
0.0285
-0.0441
-2.21** (-3.42, -0.99)
-1.58* (-2.91, -0.25)
0.34
0.18

Fully Adjusted6
-1.49 (-3.45, 0.48)
0.42
-0.24 (-1.06, 0.59)
0.43
-0.82 (-2.05, 0.41)
0.60
-2.40** (-4.12, -0.69)
0.64
-1.46 (-3.14, 0.21)
0.5457
-1.18 (-2.78, 0.42)
0.4351
-1.89* (-3.58, -0.21)
0.46

-0.66 (-1.97, 0.65)

-0.62 (-2.38, 1.14)

0.14 (-1.26, 1.55)

0.80 (-2.21, 0.61)

-0.66 (-2.01, 0.69)

0.46 (-1.24, 2.16)

0.002

0.045

0.3311

-0.0207

0.0888

0.6417

1

Regres s i on Coeffi ci ent refer to the cha nge i n the percentage poi nts of pa tients gi vi ng ea ch outcome wi th ea ch 10% i ncrea s e i n the proportion of non-U.K. educa ted nurs es i n the
hos pi tal trus ts .
2

Adjus ts for hos pi tal -l evel gender, a ge, LLTCs , type of a dmi s s i on (emergency or pl a nned), LOS, di s cha rge wa rd

3

Adjus ts for s i ze, technol ogy s tatus , tea chi ng s tatus , l oca tion i n London

4

Adjus ts for pa tient to nurs e ra tio.

5

Adjus ts for PES-NWI compos i te s core.

6

The ful l y a djus ted model i ncl uded control s for pa tient cha ra cteri s tics , s tructura l cha ra cteri s tics , nurs e s taffi ng, a nd the pra ctice envi ronment.
*p<0.05 ** p<0.01 *** p<0.001
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